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The Milling Machine 
and Uses, 


Its Construction 


SIXTH PAPER. 


By Jonn J. Granr. 

One of the most annoying jobs ona planer, 
and one that uses up the most time with the 
least amount of work to show for it, is plan- 
ing bolt-head channels. More 
especially is this true if the slot runs only 
part-way through the piece. In 
is necessary to fasten the apron containing 


slots or 


this case it 


the tool clamp down solid, Also to serew all 
the gibs tightly, and if the workman suc- 
ceeds in finishing such a job without break- 
ing at least one of the hook tools used for 
the purpose, he breathes freely. Slots of this 
description can be milled out in less time 
will be 


than it takes to plane them; they 


nearer to the gauge, smoother, and in fact 
better in every way. 

The tools for this operation are simple and 
very easy to make, and will last for a long 
time. The cutters are called shank cutters, 
the ends being made to fit sockets. T would 

of sockets or collets with 

A set of sockets with holes 
of the following sizes and depth will be very 
handy : 


advocate the use 
a straight hole. 


Hole +” diameter by 14” deep. 
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These holes should, of course, be prefectly 
It will be no trouble to make them so 
If 
this does not run true, the best way is to fit 


true. 
if the center hole of the spindle is right. 
chuck the hole 3,” 


32 
too small, and finish it in place, by fastening 


the socket to the spindle, 


a slide rest to the carriage or platen of the 
machine and boring it out. 

The reasons for using the straight shank cut 
tersare: First, the cutters are not as liable to 
work out when in use, they being firmly held 
by a set screw. The larger surface of the 
taper on the collet will, as a general thing, 
prevent that from coming out, but if made 
in the manner alluded to in a former paper, 
the 
loose need be apprehended. 


no danger from even collet becoming 

Second, they 
can be fitted in about one-half the time that 
is used in fitting the taper shank; also they 
require less stock. Third and last, they can 
be changed quicker than the taper shank 
cutters, and set in or out a little, making it 
unnecessary to disturb the adjustment of the 
table when once set. The advantages of the 
straight shank cutter for this style of work 
will, I think, be appreciated when used. 

To make a perfect TF slot it is necessary to 
take four cuts; the first with a straight cutter 
of a diameter from sly” 
width of the narrow part of the slot when 
finished, as represented in Fig. 1. Dotted 
the finished This cutter 
leave 4), on the bottom for the T 
cutters to finish. 


to ,',’ less than the 


lines show slot. 


should 


A cutter made with a plain shank, that is, 
with no cut on it, the shank being made as 
large as possible to pass through the slot 
made by the previous cut, and having a 
cutter of a 


diameter and thickness {);” less 
than the finished slot should then be passed 
Bic. 3 The 


for the finishing cutter. 


through, (see engraving 


slot is then ready 
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The shank of this should be made into a 
cutter, and of a diameter of about 4's’”’ less 
than the finished size of the slot. This 


should be set to take one-half of the chip or 
cut necessary to bring the slot to the gauge. 
Before running the table back it should be 
adjusted to take the finishing cut, which 
should be done by feeding the table backwards. 


As milling machines are now made “this can 
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end chase taken out; also have the travers- 
ing table work as snugly as it will, to pre- 
vent the cutter from jumping into the work. 

In the next paper T will give drawings and 
explanations of a very good arrangement for 
milling bevels and pieces that require to be 
use several 


vibbed. The fixture has been in 


years, and has paid for itself a hundred 


times over. 


Dotted lines show 
Finished Slot, 




















, ; Bed of Milling Machine. 
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only be accomplished by having both straight 
and cross belts. 

When a F slot is to be milled that is not 
required to be gauged, perfectly, the finishing 
cutter can be made to full size of slot, and 
Where the 
work is cast-iron, and of such a nature that 
be set to make the slot of T 
shape, it will then be necessary to have only 


passed through at one operation. 


a core Can 


two cutters. In this case both shanks should 
be made to cut. The heads of all such ecut- 
ters should be 
the 


shanks. 


cut on both faces as well as 


on periphery, and serewed upon the 
thread 
should be used, and the holes in both rough 


of the 


A coarse, shallow square 


ing and finishing cutters should be 


same size. 


When the finishing cutters become too 
dull to perform good work, they can be 
ground to the roughing size. After the first 


of 
order for this job will not be as much as for 


cost, the expense keeping the tool in 
the planer tools for the same work. 
In milling TJ slots the spindle must work 


as close in the bearings as possible, and all 


SHING CUTTER. 


Extracts from Chordal’s Letters, 


VALUE OF BOOKS AS INSTRUCTORS IN A VOCATION 


SKILI AND THE KNOWLEDGE OF SKILI 


KNOWING THINGS WITHOUT BEING ABLE TO 


TELE WHY LEARNING THE ART OF DRAUGHT 


ING ACCURACY NOT GAINED BY INSTRUCTION 


SEPARATE FUNCTIONS OF KNOWLEDGE AND 


SKILI HOW TO BEGIN LEARNING TO DRAW 


VALUE OF A MODEL TO COPY, 


Mr. Editor: 


** * There is a division of opinion upon 
the subject of the relation which books bear 
to the acquirement of proficiency in a voea 
books will 


tion. One class believes that the 


not do any good at all, and that he who is 
skilled, or versed, is less skilled or versed by 
of of the 
Another class you cannot 


books. 


vet 


knowledge 
that 


books, and that 


reason his 
believes 
all without the 
be skilled 


been through the books. 


along at no 


one can or versed who has not 


It is pretty hard 
the 
 ject-matter of the skill has much to do with 


| to get the straight of the thing, sub 


as 


) $3.00 per Annum. 
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the question. Often I notice in the query 
columns of the mechanical journals some 
green-horn asking what books to get to learn 
to become a locomotive engineer. It might 
reasonably be supposed that a person asking 
such a question had already, acquired the 
hand and thumb part of the business, and by 
‘Jearning to become an engineer” he meant 
to improve himself in the science of the thing, 
but the very question, viewed in the light of 
having the 
gives itself 


an acquaintanceship with men 
hand and thumb of the business 
No man 
any a locomotive will deliberately put 
himself upon record by asking for anything 


away. who has ever engineered 


on 


which will teach him to become an engineer, 
It is always safe to presume that the ques- 
tioner has not taken the first step toward the 
acquirement of the One of 
the classes above referred to would say the 


art he covets. 
man is right in asking for the books, and 
that 
without them. 


he never can learn to be an engineer 
The other class would say if 
he wants to become an engineer he don’t 
want any books 

* * * Many men have become locomotive 
engineers without the aid of the books, and 
they have become good ones. I question 
whether a single example can be shown of a 
or anything 
else so far as that is concerned—by means of 
the As to the of the 
books in improving a man who has acquired 


man who became an engineer 


books. actual value 


a vocation; as to the actual degree of the 
desirability of the books; as to the necessity 
and desirability of them at all, 1 for one am 
skill and 


absolutely nothing but skill; as for instance 


silent. Some voeations involve 


the art of handling a file so as to get some- 


thing flat. But locomotive engineering is 
not a question purely of skill—that is, of 
manual skill. I question whether an old 


locomotive engineer grasps a reversing lever 
with any more skill, after fifty years of ex- 
perience, than he did the first time he took 


hold of it. He does not move it with any 
more gkill after he does grasp it, but he 
learns when to move it and when not to 


move it, and he has aequired, or was bora 
with, that peculiar something which endows 
him with the power to grasp it at exactly the 
time when his knowledge of things tells him 
that This is not skill. I 
do not know what it It the skill 
the which sustains the 
but it is that something or other 
which enables a man to walk from under the 
falling the is slipped. 
Some people will stay and get mashed when 


he should do so. 


is. is not 


which ties knot 


weight; 
weight when knot 
their knowledge of things tells them to go. 
This presence of mind, this nerve, this cool- 
ness which goes so much to make up some 
of the every-day avocations of life, what is 
it? Is it skill or is it akin to skill; is it habit, 
What 


word of mouth, wltat civil service examina- 


or familiarity, or courage, or what? 


tion, What longer or shorter catechism will 
determine upon the degree of this peculiar 
something which is possessed by the person 
being examined ? 

(@.--What would you do in case a boiler 
began to blow steam through the seams ? 

A. Draw the fires and open the safety valve. 

** * 0), the 
boiler began to blow the steam through its 


What did the man do when 


joints? 

A,— Stood transfixed and yelled like an 
Indian, too much scared to run. 

* * * In handiwork there are two elements 
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skill and the knowledge of skill. Thus in hand- 
turning the knowledge of skill tells us that a 
certain kind of chattering proceeds from a 
Skill 


shifts the tool around properly and the chat- 


certain peculiar handling of the tool. 


tering stops. Probably the exercise of skill 


in holding the tool properly cannot be de- 


scribed, and if it could, he who was the 
most skillful would probably be the most, or 
the least, adapted to describe it. You see 
aman filing something rounding; you’ take 


his file and file it flat. 
did it. 
not know how you do it. I 


He asks you how you 
it but do 
not believe 


You answer that you do 


do 


that any man knows how he files flat. There 
are lots of things the skillful do which have 
no “how” or ‘*wherefore” to them that 


can be got out of them. 

The the stand said, 
it to the 
examination, said, ‘On your oath, how do you 
it 
“On my oath, I do not know how I know it 


witness on “7 know 


” 
So; 


be and attorney, on cross- 


know to be so?’ and the witness said, 


to be so.” 
A man may know lots of things without 
he knows 


knowing anything about how 


them. There are many elements of manual 
skill, only a portion of which may be stated 
in descriptive terms. 

* * * When to 


draughting, the first thing he begins to in- 


one man wants learn 


quire about is some book out of which to 
When 
wants to learn draughting, he goes at it) and 


learn draughting. some other man 
draughts, and the going at it and the keeping 
All the books 
full of 
knowledge that he can say that he isa draughts 
If 


it was a question of books, all he would need 


it it constitutes the learning. 
under heaven will not stuff a man so 


man before he has commenced to draw. 


to do would be to acquire all of the know] 
them. ] 
draughtsman myself, and I give it as my 


edge that is in am a sort of a 


honest opinion that books on draughting 
should be read only by draughtsmen, and 


not by people who wish to become 
draughtsmen. These books should be 
entitled, not ‘‘ Information for People 


Desiring to Learn to Draw,” but ‘‘ In- 


formation for Draughtsmen.’ ail 
In my opinion, the art of drawtelitine 


is one of those things which, so far as 


the art itself is concerned—that is, the 
skill of it and the praetice of it-—will 
force itself upon a person. He will 
draw in spite of himself if there is any 
earthly necessity for his drawing. If the 
necessity and the honest desire arises, he 
will draw, and draw, and draw. LHe 


becomes a draughtsman—maybe a good 


and the books 


needs the books to improve himself as a 


one, Maybe a poor one 
will do him good in either case. 


draughtsman, but I hardly think that he 


needs them to initiate himself as a 
draughtsman. I draw a broad distine- 
tion between the geometry of the art 


gama the art itself—between the perfectly 
@rawn line and a comprehension of what the 
line means. 
of 


scientific draughtsman, but 


He who is up in the science 


lines and figures and bodies is a 
he is no more a 
draughtsman than he who knows nothing of 
them. The skill to delineate the creeping 
spider or the ugly lathe leg has nothing what- 
ever to do with the laws of natural history, 
or the laws of the strength of material. <A 
draughtsman may be more useful from aknowl- 
edge of the strength of material precisely the 
same as he may be more useful.byzeason of 
being versed in natural history. 
speak of the art of draughting, I mean the 
art pure and simple of delineation, not of 
design or of mechanical analysis or of com- 
prehension of the thing delineated. 

** * The working machinist at home at 
nights, without hint or instruction, with bad 
paper, bad light and worthless instruments, 
makes a drawing of some common piece of 
machinery. He ghows it to a draughtsman, 
and asks instructions. The drawing proves 
This is 
not owing to the man’s lack of skill as a 


to be inaccurate in its dimensions. 


draughtsman, but to his lack of accuracy as 


a man. All the professional draughtsman 


ean tell him is, ‘‘ You are not accurate in 


your work.” Whether the man may become 


accurate by habit or not, depends upon, 


When &. 
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largely, the man himself. If we can imagine 
that he was so wrapped up in the mechanical 
execution of his drawing as to be somewhat 
rattled upon his measurements, we may pre- 
sume that accuracy will come with practice ; 
The 
draughtsman sees in the tyro’s drawing that 
the 


nicely. 


it can never come through instruction. 


circles do not join the straight lines 
The tyro can see this as well as the 
He the 


tyro in the art of making proper junctures ; 


draughtsman. need not instruct 


but if he call his attention to the matter, the 
tyro will correct them himself. This is some- 
what different from the matter of inaccuracy 
of dimension. 
had 


or 


Ten chances to one this tyro 


never formed an idea of what neatness 


accuracy in drawing was. Instruction 


might post him on this, but not a bit better 
be looked 


upon as astandard:; or if the man has pride 


than a model, or something to 
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it and draw something, and when you have 
it done, take it to some one who knows no 
the you do, and 
ask him if it explains to him fully the thing 


more about matter than 


which is drawn, and whether he can criticize 


the manual execution of the drawing. Ap- 
ply good common sense to his criticisms, so 
as to avoid them in the next attempt. Do 


not attempt to meet the criticisms by argu- 
ment, but meet them entirely by improved 
execution.” 

* * * In the ancient machine times 
the limited amount 
of clay developed so very few hard-headed 


a very 
few years ago, by-the-by 


constructors that those few became famous, 
and thus we find enrolled upon the scroll of 
honor the names of Maudsley, Nasmyth, 
Clement and Whitworth, and probably 
dozen others, who were lords of art in their 
day—bright lights in the darkness. 


a 


The me- 


Kent’s Riveting MAcuHIne. 


and ambition, something to be looked upon 
as a standard to be improved, 

One class of skillful men detect their own 
shortcomings as they go along, ‘They make 
Their standard is sim- 
the best they can and such men 
usually do a great deal better than would be 


their own standard. 
ply do, 
indicated by any standard to work by, or any 
We find the tyro 
fairly proficient in the skill of making pleas- 


instructions to work from. 


ing drawings, showing smoothness, and, we 
may gay, perfection .of skillful exeeution : 
but a man of.sense, be he draughtsman or 
no draughtsman, looks at them and detects 
at‘once that they fail to show what ought to 
be they fail in the principal inten- 
tion of a drawing. 


shown ; 
This sends the tyro back 
to the question of knowledge. He must ac- 
quire a knowledge of disposition of views ; 
he must learn of the merit of the section ; he 
must cultivate which tells 
when a section is needed, and where to make 
This has nothing to do with skill 
in draughting. This pertains to the knowl- 
edge of draughting. He must learn of the 
use of dotted lines which expose to view the 


common sense, 


a section. 


invisible. Knowledge knows of the use of 


the dotted lines ; skill knows how to produce 
them. . 
** * Tf T were called upon to instruct in 


drawing, | would say to the student, ‘Go at 


chanical world to-day is thronged with men, is held by any suitable means. 


their equal in every way, but the brightness 
of the light is not apparent for obvious 
reasons. . 

* * * The names of these worthies are 
brought to my mind by a question in draw- 
ing brought to light in the biography of 
Joseph Clement. 

‘* While working at Glasgow as a turner he 
took lessons from Peter Nicholson, the well- 
known writer on carpentry, a highly in- 
genious man. Nicholson happened to call at 
the shop at which Clement worked in order 
to make a drawing of a power loom, and 
Clements’ expressions of admiration at his 
expertness were so enthusiastic that Nichol- 
son, pleased with the youth’s praise, asked if 
he could be of service to him in any way. 
Emboldened by the offer, Clement requested, 
as the greatest favor he could confer upon 
him, to have the loan of the drawing he had 


I quote : 


just made in order that he might copy it. The 
request was at once complied with, and 
Clement, though very poor at the time and 


scarcely able to buy candles for the long 
winter evenings, sat up late every night until 
he had finished it. 


he had ever made, he handed 


Though the first drawing 
it back to 
Nicholson, instead of the original, and at first 
the draughtsman did not recognize that the 
drawing was not his own.” 
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In my opinion, Mr. Clement—providing, of 


course, this story be true—needed no draw- 
ing instructions from Mr. Nicholson, and I 
expect all that he ever got was simply that 
peculiar sort of a patronage that comes from 
a fancied superiority in art. As a matter of 
fact, in this connection, Clement became one 
of the most famous mechanical draughtsmen 
in the world, but I think all that Nicholson 
had to do with it was to furnish him a model 
for his first drawing. He may possibly have 
gone further, and by exposing to Clement his 
finest works aroused the pride of skill, and 
urged the student to do his best, which best 
turned out to be a great deal the better. 

* * * In connection with learning to draw, 
I will never cease to enlarge upon the value 
of a model to draw from—a sample drawing, 
I mean—to be copied or improved upon. 
The objection to all the books lies in the im- 
perfection of the sample work which is fur- 
nished. These samples consist generally 
either of elegant, finely-executed plate print- 
ing, or of wood-cuts, either crude or fine, 


jand they are not adapted in any degree to 


serve as models for draughtsmen who seek 
to acquire the skill to make good ink draw- 
Really, I do not think that any man- 
ner of engraving will produce the proper 
He 


ings. 


stimulus for the student in drawing. 


| knows to start on that he cannot produce a 


| faec-simile of the thing he models after, and 


/model; he need never stop comparing. 


how is he to know where to stop the line of 
comparison ? Give him a real drawing as a 


He 


| need not seek an approach; he must strive 


He 


working 


after an identity or an improvement. 
can never hope for either when 
after an engraved model. The flow of ink from 
the drawing pen produces a peculiar line. A 
failure in the characteristics of this line con- 
stitutes a lack of skill in draughting. It is 
not to be compared in any way with any 
form of printed line. 
Very respectfully, 
CHoRDAL. 
——__—_ eq poe——__— 
Kent’s Riveting Machine. 


To meet the growing demand for the 
application of power in boiler-making 
operations, the machine shown on this 
page has been put upon, the market. 
Accurate tests to show the strength of 
riveted seams done by various methods 
have demonstrated that a good riveting 
machine does more reliable work than 
can be performed by the hand 
methods. This fact is making machine 
riveting daily more popular, and the de- 


slow 


mand for machines to do the work is con- 
The gap in this 
machine is five feet six inches long so 


sequently increasing. 


that it will operate on the seams of a 
The machine is 
fastened to the floor at any convenient 
point and the boiler to be operated upon 
Power 


boiler eleven feet long. 


is 
the 
worm connecting with 
The wheel on top of the ma- 


to 


applied 


which 


by a belt 
operates a 
riveting die. 


pulley shown, 


chine regulates the travel of the die, 
and can be graduated from 3} inches 
down to nothing. The force of the blow 


can be conveniently regulated by the oper- 
ator. The machine is started and stopped 
by a foot lever Shown in the engraving. 
When necessary thé iiachine can be used for 


punching by changing the riveting dies 


fota-punch. These machines are made by 
Robert*Kent, 45 Jay street, Brooklyn, N. Y. 
o ~ *me 
Steam Boiler Defects, Water-Gauges and 
Gauge-Cocks, 


The Inspector’s Reports of the Hartford 


Boiler Insurance Company for July, just 
published in the Locomotive, show that 4,567 
boilers were Of these 2,171 


inspected internally, and 405 by hydrostatic 


Visited. were 
The number of defects found was 
3,563, of which 662 were considered danger- 
In looking over this table of defects 
we notice that cases of deposit of sediment 


pressure, 
ous, 


and cases of incrustation and scale sum up 
about one-third of the whole number of de- 
fects. Blistered plates come next in number, 
followed by leaky tubes, defective riveting, 
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defective pressure gauges, external corrosion, 
Not of the 


was found without a pressure gauge. 


and leaky seams. one boilers 

As an addition to this report the company 
says: 

“The water-gauge is one of the most im- 
portant fixtures pertaining to a steam boiler, 
and upon its indications the safety of the 
There- 
fore it behooves the engineer and steam-user 
to look sharply to its condition at all times, 
and see that it is in proper order, and that its 
indications show the true level of water in 
the boiler.” 

‘*Probably the most reliable of all the 
different forms of apparatus that have been 
devised for showing the height of water in 
steam boilers is the ordinary gauge cock, 
properly located and kept clean. The glass 
gauge is a valuable adjunct in the hands of 


boiler in a great measure depends. 


a careful man, but as ordinarily constructed 
is very apt to become stopped up, unless 
the water is more than ordinarily pure, and 
then, if too much reliance is placed upon it, 
its indications are not only useless, but 
absolutely dangerous. Many accidents that 
have occurred have undoubtedly been due to 
the 
filled up with sediment, so that the water- 
level indicated by the glass was not that of 
the water in the boiler. 


passages to the glass having become 


When a glass water- 
gauge is used, more especially when it is 
placed with the gauge cocks on a column, 
or ‘‘combination,” as it is usually called, it 
should be thoroughly blown out at 
Merely opening the 
drip-cock at the bottom of the glass con- 


least 
three times every day. 


nection for a few seconds is not enough. 
Remember that there are two passages to the 
glass, both of which must be kept clean to 
give the glass any value as 2 water-gauge. 
When the glass is to be blown out, close the 
stop valve at its upper end, and blow out 
the water passage at lower end, then close 


the stop valve at lower end, and blow 
out the steam connections. When you 
have blown out the glass sufficiently, don’t 
forget to open both valves and leave them 
open. 


The 
them assists in keeping 


“With a gauge cock it is different. 
very act of * trying’ 


them clean. The best way to connect them 


to a boiler is to run each one separately 
into the boiler straight through the front 
head. No bends in the pipe should be 
admitted. If the pipes are straight they 


may be easily cleaned by running a wire 
through them, even when steam is on the 
boiler. The connection should be of good 
size, not less than 3-inch pipe being used. 

‘* When the cocks are placed on a column, 
this 
with the boiler should never be less than 14 


or combination, the pipes connecting 
inches in diameter. They are usually made 
one-half or three-fourths of aninech. Where 
bends occur in these pipes, tees or crosses 
should be used, instead of elbows. Then by 
simply removing the plugs from the tees, the 
pipes may be easily cleaned out without dis- 
connecting them from the boiler. A half-inch 
pipe should be run from lower end of water 
column into the ash-pit. This pipe should 
be provided with a valve, by opening which 
the apparatus may be blown out once or 
twice daily. 

“When gauge cocks become worn so_ that 
they begin to leak, it is very poor policy to 
continue them in use. They should be at 
substituted. 


When it becomes impossible for an engineer 


once repaired or new ones 
or fireman to close a cock after ‘trying’ the 
water, he is very apt to try it only when he 
is obliged to, The 
possible risk thus incurred of letting the 
water the boiler is one that no 


steam user can afford to take.” 


and very naturally too. 


vet low in 
laps 

A machine for making twist drills has been 

patented by H. Richards, Spring- 

field, Mass. The blank drill to be operated 

upon is held by a specially designed spindle, 


Francis 


capable of longitudinal and rotary motion. 
Two spindles, standing at an incline to the 


axial line of the blank, operate milling cut- 


ters, which cut the grooves. The machine 
looks practicable; and if it works well, 
there is a place for it in the tool-making 
shops. 
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The New England Manufacturers’ and Me- 
chanies’ Fair, at Boston. 

While many leading builders are not rep- 
resented, still, on the whole, the steam en- 
gine exhibits at the fair are good, and attract 
more attention from visitors interested in ma- 
chines and machinery than any other single 
feature. Quite a number of engines are 
shown doing regular work, which materially 
adds to the interest. A Ball automatic 
gine, 9’x12”, running 307 revolutions per 


en- 


minute, and doing probably about 40-horse 
work with the Fuller 
electric lights, is the center of a good deal of 


power in connection 
attraction, not only from its pleasing design 
and the quiet manner in which it runs, but 
from the novel feature involved in its regula- 
The diagram from the Moserop speed 
recorder made by this engine shows prac- 


tion. 


tically no variation in speed from change of 
load, and only a small fraction of one per 
cent. variation for variations in steam pres- 
sure. This engine is exhibited byS. L. Holt 
& Co., of Boston. 


PTET 





= 


E 
= 


4. 


R 


\ 
SAFETY 


A 113’x20” Porter-Allen engine exhibited 
by Gilman W. Brown, of Boston, running at 
230 revolutions, driving wood-working ma- 
chinery, behaves very nicely under extreme 
variations in load. This is the same engine 
exhibited last year, but with modifications in 
the valve gear, by which materially more 
This 


brings about very smooth running with com- 


compression is had in the cylinder. 


paratively loose journals. 

The new Westinghouse automatic engine, 
with cylinder 12x12”, running at 300 revo- 
lutions and driving general machinery, is 
The Westinghouse 
Machine Company also exhibit a throttling 
engine, with a 


making a good record. 
Tabor governor. This gov- 
ernor is so constructed that the position of 
between the centrif- 
ugal action of the weight and the counter- 


the valve is determined 


acting force of a spring, the leverage at 
which the spring acts being variable. By 


adjusting the forces (the centrifugal force of 
the weights and the resisting force of the 
spring) to that end, the usual effect of run- 
ning slower as the load is increased, may be 
reversed, the engine running faster under 9 
heavy load than under a light one. 

The Fitchburg Steam Engine Company ex- 
hibit a horizontal automatic engine, but un- 
fortunately it is not situated so as to connect 
with any shafting in the building, the engine 
running light. A governor, as used with this 





| engine, is on exhibition, which is an example 


| 
-ernors would add to the general interest by 


‘following. With such engines in motion, it 
| is impossible for the uninitiated to form any 


that others exhibiting engines with disk gov- 


reasonable idea of the operation of the gov- 
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ernor, but with the governor under inspection 


its construction can be satisfactorily investi- 
gated and its operation made plain. 

One firm exhibit a number of engines, two 
or three of which of considerable size, are oc- 
casionally run light, the steam pipes being 
reduced near the engines to } inch. What 
this is intended to illustrate, unless it is that 
considerable steam at eighty pounds pressure 
will pass through a hole about 
it would,be hard to tell. 

There are two Armington & Sims’ engines 
driving dynamos, but the exhibit with which 
they are connected is carefully fenced in 
from close There is but 
exhibit of the Corliss type of engine, made 
by the Swampscot Machine Company, and 
the West is represented by one exhibit, the 
Cummer engine, of Cleveland, near whtth is 
a neat small Payne automatic engine. 


;3/’ diameter, 


observation. 


The Wise motor is operated by steam, and 
No 
particular effort seems to be made to explain 


so may be classed with steam engines. 


the construction and operation of this ma-| 


cbine. 





FOR ELEVATORS. 


It may, be said 


be a rotary engine 


in a general way, 


without the usual wearing 


parts. The steam acts in some way against 
wings or buckets, something as water 
against the buckets of a water-wheel. These 


motors are more especially recommended by 
the inventor fordriving blowers and exhaust 
fans, which, by direct connection, they are 
shown doing very satisfactorily, but with 
what economy in the use of steam cannot be 
inferred. To show that they will work with 
low pressure of steam, a Curtis pressure reg- 
ulator is introduced in the steam pipe, and 
the pressure reduced to 15 or 20 pounds 
sometimes lower. 

The exhibitors of injectors and inspirators 
have liberally supplied the exhibition boilers 
with means of feeding. The Mack and the 
and the Hancock in- 
spirator are located on these boilers some- 


Korting injectors, 


what promiscuously, giving the fireman the 
benefit of an extended and liberal choice in 
the matter of which he will use. 

In steam pumps the supply is limited, if 
two or three rotary pumps and pulsometers 
are excepted, being confined to a couple of 
tly-wheel and yoke-pumps by the Southwark 
Foundry and Machine Company, and a new 
duplex pump by the Hall Duplex Steam 
Pump Company, of New York. In this pump 
the valves are of the piston type, working in 
steam chests on top of the steam cylinders. 
Each valve is composed of two pistons on 
one stem, separated by a considerable space 
and traveling the full length of the stroke of 


the pump, being worked direct from the 
piston rod. The valve of one pump admits 
steam to the other through cross-ports. 


one | 


.. 
ww 


Steam pressure is between the two pistons of 
the valve. 

Moulders’ tools seldom figure in the list of 
an industrial exhibition, for which reason the 
fine exhibit in this line from Charles Monk, 
of Brooklyn, is particularly noticeable. Ap- 
parently about everything -required by a 
moulder is shown in this exhibit, which fills 
a large show case. 

A. J. Wilkinson & Co., of Boston, amongst 
their really fine exhibit of small tools, em- 
bracing nearly everything required by ma- 
chinists and wood-workers, show complete 
sets of castings for small engines, not toy en- 
gines, but large enough for use small 
pleasure yachts, or for other purposes where 


in 


small power is required. 
The Almond coupling for noiselessly trans- 


| mitting power at any angle is shown in op- 


eration from one of the principal shafts in 
the building. This coupling has been very 
materially altered in its construction since 
previously exhibited, but is unfortunately 
located on a weak wooden post, the spring 


|of which seriously interferes with its oper- 


ation. 


-_ —— 


Safety Attachment for Elevators, 
The enyraving shown with this represents 
the safety device applied to elevators by 
D. Frisbie & Co., Philadelphia, Pa. It will 


'be seen that a shaft carries a pinion at each 


to | 


end, which gears with arack. In connection 
with this shaft a friction clutch, or cut-off 
coupling is arranged so that when running at 
When 


the speed is increased, as by the breaking of 


ordinary speed it will be inoperative. 


the hoisting rope or the gearing, weighted 


levers operate — by to 
clutch, the 
friction gradually arresting the motion of the 


car and holding it stationary. 


centrifugal force 


engage the two parts of the 


The arrange- 
ment is simple, with no complicated mech 
anism likely to get out of order. 
——_+e+—___ 
We were lately shown through the new 
machine tool building shop of F. E. Reed, 


Worcester, Mass. The building is of brick, 


180x55 feet, two stories and basement. It is 
well lighted with large windows. On the 
first floora line of Brown & Sharpe work- 
benches, with iron legs, extends the whole 


The 


below the tops of the benches, so as to light 


length on both sides. windows extend 


underneath as well as above. ~ Piping runs 
under the benches for heating with exhaust 
steam. ‘Two lines of shafting run the whole 
length of the building. Between these lines 
runs an Overhead traveling crane, capable of 
picking up and moving two tons with ease. 
The tool room, in middle of the floor, North 
side, is 32x18 feet. 
arrangements are equal to those of a good 
A 40 H. P. Brown engine, fed by 
a 60 H. P. boiler, furnishes the power. At 
of 20-foot 
planer, mounted on six stone piers, twelwe 
On the second 


floor are the pattern shop, draughting room, 


Plumbing and sanitary 
dwelling. 


one end this large room is a 


feet high from the ground. 


finely-furnished offices, and a large store- 


room. In the latter will be kept one ma- 


chine of each kind and size built. The shop 
is exceptionally well designed and well built. 
cape - 
Two Badly Designed Engines, 


The men who design locomotives that are 


built in railroad shops often get blamed for 
blundering over the laying out of the valve 
motion whereby engines are produced that 
made to distribute the steam 
properly. Mistakes of this kind are not con- 
fined to draughtsmen of railroad shops. 
There are two new locomotives in public 
works in this city that are a curiosity for 
their inefticiency, and the trouble is all in the 
valve motion, principally in its design. 
They are small engines, cylinders 8’’x14” 
with 40 inch wheels, and weigh ten tons in 
working order. When the engines were put 
to work it was found that they would hardly 
start two cars. An examination disclosed 
the fact that the valves were set with about 
‘’’ lead, and that the travel of the valve was 
so short that the ports were within ,°;” of 
being full open when the crank was on the 
quarter in full gear. Changing the valves to 
jy lead helped the engines to do some 
work, but they must be operated all the 
time with the lever close to the corner, other- 
wise there would be no port opening. 


cannot be 














Growth of the Train Brake. 


By AnaGus SINCLAIR. 


HELPLESS CONDITION OF FAST TRAINS IN EARLY 
RAILROAD DAYS. 


Although a velocity equal to the highest 
speed common with railroad trains of to-day 
was attained during the first ten years of 
railroad practice, almost forty years elapsed 
after railroad locomotion was a pronounced 
success, before any reliable system was 
established of bringing trains quickly to a 
Up to the year 1870 the ordi- 


nary fast train resembled in a striking manner 


state of rest. 
the Congreve richochet-rocket made famous 
in the early railway days to illustrate the 
helpless condition of a fast running train. 
The power was there to originate the speed, 


but when a sudden demand arose for stop- 
page, in too many cases, the only retarding 
forces available were the natural resistances 
to the the 
speed of trains, railroad engineers resembled 


moving mass. In regard to 





Ulysses when he released the winds and 


raised a tempest that he could not subdue. 


WANT OF OONTROL LED TO MANY SERIOUS AOOI- | 


DENTS. 
This condition of helplessness led to many 
before the traveling 
public were educated to demand with the 


a grievous disaster 


voice of authority, appliances for stopping 


trains promptly whenever necessary or de- | 
sirable. And then it was no easy matter to 
impress railroad managers with the belief, 
that a good system of brakes could be de- 
vised which would do the work of absorbing | 


the speed far more quickly than steam could 

produce it. 

EARLY VALVE MOTION PREVENTED THE LOOOMO- 

TIVES FROM HELPING TO STOP TRAINS. 

During the first decade of railroad. life, 

engineers were so much occupied with plans 

efti- 

agent of 


and improvements for increasing the 
the 
speed and traction, that almost no 


ciency of locomotive as an 
attention 
was bestowed upon the means of restraining 
This 
was all the more surprising, as the locomo- 


or controlling the velocity attained. 
tive of these times equipped with drop hooks 
peculiarly 
called upon to aid in stopping the train it 
With the link 
later years, the steam could be depended 


was a helpless machine when 


had set in motion. motion of 


upon by reversed motion to aid in stopping ; 
but the drop-hook nearly always failed to 
catch when an attempt was made to reverse 
the motion when the engine was running at 
any speed, and the YW hook was not much 
better. Yet with this helpless condition of 
the locomotive, the that 
trolled the country wagon was deemed. suffi- 


rude brake con. | 


cient for holding passenger trains. 





FIRST FORM OF TRAIN BRAKE. 
A horizontal lever with a bell crank at the | 
to which was connected a wooden block, | 
the first When a} 
for brakes brakeman 


of brake used. 
the 
dropped the lever out of its notch and stood | 


form 
wis 





made, 


upon it to increase the pressure upon the 
wheels. Some early roads were not even so 
well provided as this with the means of stop- 
ping. It is reeorded that on a South Caro- 
lina railroad for some time after trains began | 
to run regularly, the only means of stopping | 
a train at a station was by all the men round | 
clinging to the cars holding them’back, or by 
pushing pieces of cord-wood between the | 
IMPROVEMENT BEGUN. 


spokes of the wheels. 


the hand-lever brake Was | 
early displaced by the hand-wheel and chain 


On most roads 
for passenger equipment, an improvement | 
which rapidly became the recognized method 
When the 
truck first came into use, the brake attach- 


of stopping trains. four-wheel | 


four vertical wooden 


blocks, two of which were hung between | 


ment consisted of 
each pair of wheels, and were applied by a 
the 
and operated by a lever connected with the 


canting bar fastened between blocks 


chain. The wooden blocks were lined with 
leather which endured the rubbing wear of 
the better the 
being easily renewed when 


wood, besides 
This 


wheels than 


worn. 
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common freight car brake of 1883, which has 
experienced remarkably few improvements 
Wooden blocks have 
been exchanged for iron shoes, and the work- 


since it was invented. 


ing parts have been made a little stronger. 
Where power is applied to the brake, some 
complication of levers has been introduced 
to equalize the pressure, but the brake is 
essentially the same as it was in 1840. 

THE COMMON HAND-BRAKE. 


The common car brake had points about 
it which gave strong recommendations in the 
of railroad men. It 


eyes was simple and 


tolerably efficient for slow speeds, and it 
rarely got out of repair, while every part 
about it was easily reached, and any man 
could understand it. By degrees it worked 
into universal favor not only with railroad 
men but also with the traveling public. By 
the time trains became heavier and the com- 
mon speed too high for safe control by any 
hand-brake, had time- 
honored, and it is always a difficult matter 


this brake become 
superseding a time-honored institution how- 
ever long it may have outlived its useful- 
ness. 
IMPORTANCE ATTACHED TO BRAKES IN AMERIOA. 
In operating American railroads, the brake 
has always been the most important factor in 
securing the safety of trains. The roads are 


mostly single tracks, steep gradients 
numerous, there are no signals to protect 


at the 


are 


stations or level railroad crossings ; 


|} same time stations and crossings are located 


with utter disregard of safe natural ap- 


proaches, round a curve on a steep descend- 
ing grade, in a cutting with trees and brush 


| all round, being a common position to find a 


station or the crossing of another railroad. 


IMMUNITY FROM ACCIDENTS OF THE 


ROAD DECADE, 


FIRST RAIL- 


The first ten years of railroad life were re- 
markably free from serious accidents result- 
This permitted the crude 
methods of operating to be accepted as satis- 
Had any of the terribly fatal acci- 
dents which happened later through defec- 
tive brakes and want of signals taken place 
in the first five years of train service, the 
probability is that operating appliances would 
have that 
life property 

What were really 
reckless practices, were regarded as ordinary 
of the 
Recurring fatal accidents 


ing in loss of life. 


factory. 


been improved, so much  sub- 


sequent destruction of and 


would have been avoided. 
method of trans- 


concomitants new 


portation. were 
needed to convince the public that the hand- 
brake was not perfect. The grim missionaries, 
Disaster and Death, went the rounds of railroad 
trains with appalling frequency before the 
first American locomotive was twenty years 
old, and inventors were called upon to pro- 
vide better means for controlling trains. 
BUMPER BRAKES. 

Ever since the need of a brake superior to 
the 
possessing the highest mechanical talent of 


hand-brake became recognized, those 
the country have labored to produce a brake 
whereby the whole train would be automati- 
cally subjected to retarding action. 
first attempts in this line were made to de- 
vise means of Operating the brakes from the 
crowding together of the cars. 
brakes are known as bumper brakes, and the 
crop of patents for devices of this kind has 


been remarkably fertile. It began to grow 


| about 1845, and the harvest is not yet over. 


No bumper brake came into ‘practical use in 
the days when an improvement on the single 
hand-brake was urgently needed. 
OONNECTING THE BRAKES ON BOTH TRUCKS. 
The first real improvement effected on the 
hand-brake was the connecting of the brake 
on both trucks, so that the hand-wheel at one 
end of a the brake to both 
trucks. By means of this invention a brake- 
man could apply brakes to four trucks with- 
out having to move except from one plat- 


car applied 


form to another. It almost doubled the 
work that one brakeman could do. The 
eredit of this invention is no doubt due to 


Willard J. Nicholls, car-shop foreman of the 
Hartford & New He did 
not patent his invention and others appro- 
priated its 


Haven Railroad. 


valuable features, 


crude rig was superseded before 1840 by the| through the patent offices astheirown. The 





pis 
Phe | 


} 


| 
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invention drew many thousands of dollars 
from railroad companies, but none of the 
money went into the pockets of the real in- 
ventor. The brake of litigious 
memory appropriated the Nicholls invention 
entire. The Hodge and the Stevens brakes 


Tanner 


‘ach were arranged to apply the brakes on | 


both trucks from one end of the car; but 
neither of the inventors claimed that as the 
object of their patent. Their patents were 
obtained for certain arrangements of the rods 
and levers used in transmitting the power 
applied. Hodge received the patent for his 
brake in 1849, and his leading idea seemed to 
be the simplifying of the 
When the Stevens brake was patented in 
1851, the inventor claimed that by the ar- 
rangement of rods and levers, each wheel in 


connections. 


both car trucks received a uniformly retard- 
ing This the first 
the pressure on 
Both these brakes proved highly successful. 
Within a few years one or the other of them 
was applied on nearly all passenger train 
equipment, and to the trucked 
cabooses belonging to freight trains. And 
to-day the brakes hold a monopoly in these 


force. was claim for 


equalizing brake shoes. 


double 


positions, the application of continuous power 
having interfered im no way with the original 
arrangements of these brakes. 

and the 
growth of public sentiment in favor of im- 


The increase of train accidents, 


proved means of controlling trains, can be 
traced very clearly in the records of the 
Patent Office. Singularly enough the Ameri- 
can public have never looked with any favor 
upon signals as a means of averting acci- 
dents. They call for means of seeing the 
track at all times, and for facilities for stop- 
ping in time to avert an accident after an 
obstruction is perceived. 
INCREASE OF PATENTED BRAKES. 

Very few patents for brakes were applied 
for during the first fifteen years of railroad 
Tbe officials in the Patent Office 
were not very well informed tn those days 
regarding brakes, for in 1847 we find them 
reporting, 


operation. 


‘two patents had been granted 
for valuable improvements in carriage brakes 
which it would be difficult to describe intel- 
ligibly, and which will therefore be passed 
over.” One of the ‘‘ valuable improve- 
alluded to was a worthless bumper- 
brake that never amounted to anything and 

yas utterly impracticable for the purpose for 
which it was intended. After this, the call 
for a good brake drew so many inventors 


’ 


ments,’ 


upon the field, that before many years passed 
the Patent Office authorities had their expe- 
rience wonderfully developed in that line. 
The year 1849 recorded five patents. In 
1852 patents were granted to ten inventors of 
brakes, among them being the first steam 
brake, patented — by 
Walber. A patent was taken out this year 
for equalizing the pressure on the blocks by 


which was Thomas 


means of springs. Few patents were granted 
in 1853, but two of them made their mark. 
The Creamer brake made its first appearance, 
and Stephen Morse, of Springfield, Mass., 
patented a cast-iron brake shoe, to be hung 
in such a position that it would fall from the 
wheel by its own gravity when not in use. 
The device invented by Wm. G. Creamer, 
was the attaching springs to the brake staff 
and winding them up like the main spring of 


a watch and holding the tension by a pawl 


which kept the brake off. This pawl was 
with the bell and the 
engineer, when he needed to make a sudden 


connected rope, 
stop, could apply all the brakes by jerking 
the rope. 
in 1856, 
emergency 


This brake was greatly improved 
which made it the most successful 
till the 
By the year 1854, when twelve 
new brakes became candidates for patronage, 


brake in use air brake 


appeared. 


the period of brake improvement may be 
said to have fairly opened. Every succeed- 
ing year found increasing lists of new brakes, 
and inventors are still laboring industriously 
in aline that is now pretty well crowded. 
CHARACTER OF EARLY BRAKE INVENTIONS. 
invented 


the brakes 


since 1850, there have been many devices 


Among numerous 
possessing neither practical merit nor in- 
ventive ingenuity. Not a few of the ap- 
pliances, on the other hand, showed the stamp 
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lof decided mechanical ability in adapting 
| means to an end extremely difficult to accom- 
|plish. About this time, a persistent struggle 
was made to produce an easy working and 
practical continuous brake, where the engi- 
will. In this 
respect the Creamer brake was too one-sided. 


Different forms of 


| neer could control the train at 


| It was all go, or all stop. 
bumper brakes were tried, and chain brakes 
The first 


practical brake of the latter form was the 


were invented in various shapes. 


Loughridge, which was invented in 1855. — It 
More 
than one attempt was made to do the brak- 


was a chain brake, and worked fairly. 


ing by means of shoes that were dropped on 
the rail and the 
weight of the car. By those who supposed 


received pressure from 
that sliding the wheels gave perfection of 
the rail 
strongly urged, for it seemed to obtain the 


retarding force, shoe plan was 


maximum holding result without damaging 
the wheels. To provide an automatic brake 
that would stop the train when the coupling 
parted, several complex devices of cogs, 
ratchets, chains and minor connections were 
The these in- 
ventions was that the parts were too numer- 


produced. trouble with 
ous for the rough usage of train service. 
Different bumper brakes aimed to be auto- 
but 
kind 
satisfactorily in making ordinary stops, their 


matic in case of accident; as none of 


the early inventions of this worked 

merits for meeting emergencies were never 

developed. 

DIFFICULTIES ENCOUNTERED IN PRODUCING A 
GOOD CONTINUOUS BRAKE. 

Surprise is often expressed that none of 
the numerous inventors, who devoted their 
attention to brakes, succeeded in producing 
a practical working continuous brake before 
the air and vacuum brakes achieved success 
1870. The probability is, that 
several of the inventions 1845 and 
1860 might have been developed into fair 


so late as 


between 


continuous brakes, but railroad companies 
Most of 
railroad managers considered that the band- 
they 
patience with inventors who disturbed the 


gave inventors no encouragement. 


brake was perfection, and had no 
public mind with the impression that a safer 
and more effective brake could be produced. 
Where an appliance has to perform the com- 
plicated functions required of a continuous 
brake, the parts have to be finely adjusted 
and well proportioned for the work they 
must perform. To adjust a brake so that it 
could be operated effectively from one point, 
and yet be strong enough in every particular 
to stand the rough jostling of a train in 
rapid motion over an uneven track, where no 
the horizontal 
plane, was an extraordinarily difficult me- 
All the details could hardly 
be evolved complete from the brain of the 


two trucks stand in same 


chanical feat. 


most accomplished inventor. Experience 
and observation in actual service were 
needed, so that weak points might be 


Nu- 


merous valuable inventions that were crude on 


strengthened and mistakes rectified. 


first conception have been perfected in this 
manner. The first continuous brake needed 
to go through this ordeal, but it was practi- 
cally impossible to induce railroad men to 
give it the opportunity for a thorough trial. 
| An inventor might have the elements of an 
excellent brake, but if 4 minor part failed in 
a trial reluctantly granted, the brake was 
sneered into oblivion. 

If railroad authorities in this country were 
slow in recognizing the necessity of a good 
other countries 


continuus brake, those of 


were equally behind. And with American 


inventors and American railroad managers 


lies the credit of having produced the only 
good automatic brakes that have been ap- 
plied successfully in stopping trains. 

age 


A new pleasure is in store for the small 
boy and a new agony is prepared for the 
man of nervous temperament. A woman of 
mechanical proclivities in Illinois has in- 
vented a toy for the production of loud ex- 
plosions. We always considered the average 
4th of July cracker. torture enough when 
properly manipulated, and we would move 
|that, if the toy for making loud explosions is 
|going to increase the annual tumult, the 
users and the inventor be sent together out 
|to the barest prairie of Illinois where they 
| can enjoy a monopoly of the racket. 
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Balancing and Hoisting Moulds, 
By Tros. D. West. 

The balancing and hoisting of moulds is an 
operation that often involves experimenting, 
and sometimes results in loss of life or limbs. 
Of course there area large number of moulds 
that one can readily hitch to, but again there 
are a large number that require good me- 
chanical judgment in hoisting. 

In hitching to moulds there is one thing 
that is very apt to be overlooked. The gen- 
eral impression is that if the crane blocks 
hang directly over the center of a mould’s 
weight it will hang level when hoisted up. 
This idea is not correct, as will be seen by 
the simple example illustrated in cut marked 
Test. This block, instead of being suspended 
by an overhead fulcrum, is let rest upon an 
underneath fulcrum. 
by a dotted line. Each of the parts 2 and 
A weigh exactly alike. 


The block is divided 


Still you have to de- 
duct 6,78, pounds, or nearly 7 pounds from 
B and add it to Ain order to make the block 
balance, as shown. This will be readily un- 
derstood by those who have studied the 
principle of the lever, and illustrates that a 
mould’s center of weight is not always its 
balancing point, and that instead of guessing 
for the center of weight we should guess for 
its center of gravity. Some may ask, Is there 


not a more intelligent way to 
hitch to a mould than by mere 
guess-work? There is no prac- 
tical way. Of course the weight 
bal- 


ancing point be determined, but 


might be figured, and its 


the time involved makes such 
a course impracticable. 

As shown by the plumb-bob 
line, the fulerum or lifting chain 
is directly over the center of 
gravity of the weight. This is ob- nA 


tained through the regulation of | 


- we. 4. lies 
| Longitudinal Section 
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is very evident that with the top three holes 
cut off, and No. 1 used for the fulcrum, it 
will not require much force to turn it en- 
tirely over, did the chain not prevent it. 
This explanation wil, I think, prepare for 
an understanding of the principle and ad- 
vantages of the cross shown above this one. 
The ideas embodied in this cross, and its lift- 
ing slings and hooks, are such as can be ap- 
plied to all classes of beams. The rigging, 
as shown, was devised by R. B. Swift. It is 
the first cross of the kind I ever saw, and as 
I am seeing it used almost every day, I know 
it to be a valuable appliance. The ordinary 
plan of hoisting with crosses is to hitch to 
the eye S. By this plan the fulcrum is but lit- 
of the Now, 
as we have seen that the higher we raise the 


tle above the center V beam. 
fulcrum, the harder it is to tip up a beam, 
we must acknowledge that by hitching at Y 
and having the hook slings spread apart as 
shown, it would be a hard matter to tip over 
% mould, even in hoisting top-heavy moulds, 
similar to the cylinder shown. No wedging 
(as at X) is required. 

If the mould does not lift exactly level 
there need be no fear of its tipping over. An- 
other feature of this beam is that its straight 
face V is 


underneath. This construction is 


good, as it gives a more reliable surface to 


wedge against when using the cross for bind- 
Still an- 


ing a mould together to be cast. 





Plan of 
Cross 


A_f/ 


~ 
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utilized to make themselves famous. 
Trevithick, like many other talented in- 


ventors, had no business abilities, and for 


men 


want of these the fruit of all his discoveries 
went to Had he met a business 
partner such as Watt found in Boulton, the 
name of Trevithick might stand second to 
none among the engineers who conferred 
upon the world their labor of genius. 


others. 


A movement has recently been started in 
London to raise a fund for the purpose of 
making some memorial that will signify the 
appreciation of Trevithick’s greatness. A 
statue is spoken of, also an endowed scholar- 
ship, to aid in the technical education of 
engineers. If any Cornishmen or other En- 
glishmen in this country wish to aid in doing 
honor to their countryman, their subscrip- 
tions will be received by Mr. Henry Chapman, 
113 = Victoria 
don, 8S. W. 


street, Westminster, Lon- 
J abe 

A pyrometer, based on a somewhat novel 
principle, has been invented in Britain for 
ascertaining the temperature of furnaces and 
other intensely heated substances. The new 
pyrometer consists of a piece of metal of 
exact weight being subjected to the heat for a 
certain time and then plunged into a meas- 
ured quantity of water. By calculations 
based on the rise of temperature of the water 
the heat of the furnace can be ascertained. 
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the slings shown hitched to the 
lifting beam. 

The 
make a mould balance, although —_ 


regulation of slings to 
apparently so simple, is an opera- 
tion that sometimes puzzles a % 
moulder. It sometimes troubles 
the novice to tell which way the 





slings should be moved upon the Nod 
lifting beam, when they find a |= 
mould hanging similar to the ‘we 


weight that is shown in 
dotted below B, A. The 
cause of such unlevel balancing 
would be that the fulerum = or 
lifting block was hung over the 


lines 


point /, the right-hand sling set in the beam’s 
notch No. 4, and the left-hand sling set in 
No. 1. 


must be placed as shown, remembering that 


To make the weight hang level they 


moving a sling towards the center of a beam 
lifts up the mould’s side or end, and that 
moving a sling towards the end of the beam 
lowers it. I have seen first-class moulders 
obliged to think for a while before they could 
tell which way the slings should be moved. 
About the most dangerous class of moulds 
with which we have to deal are those similar 
to the one marked Cylinder. In lifting such 


moulds extra care must be taken or the 
mould will turn over. In hoisting any mould, 
as long as we can have the largest portion of 
its weight below the point by which it is 
lifted there is generally little danger of its 
capsizing. Some, in hoisting such a mould, 
will drive wedges beneath the cross or beam, 
as seen at Y. This is, no doubt, a good plan 
The 


further from the beam the point from which 


to adopt in hoisting top-heavy moulds. 
the mould hangs is, the safer it is. In the 
beam shown lifting 7? and A, the chain hook 
is hitched in an upright rigid beam at right 
angles to the main beam. In this upright 


beam are four holes. The fourth or upper 


one is the fulcrum point. It illustrates how 
we can regulate this point. We will suppose 
that this beam has no weight upon it, thereby 
allowing us to rock it back and forward. 
After noticing how much force it will take to 
make its end strike the chain, we then 
The 
hook being hitched in this hole, we again try 


Now | think it 


will 
cut off the top down to hole No, 3. 


it, and so on down to No. 1. 
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trade not merely without profit, but ata 
diminuation of capital resources, cannot 
be sustained for an indefinite period.” 

In spite of this depressing situation, how- 
ever, one industry seems to flourish. A lit- 
tle further along we read: 

‘From the banking point of view it is 
highly satisfactory to read in the last issue of 
the Banking Record that ‘bankers say that 
the demand they experience for money is 
illimitable and insatiable, the majority of se- 
curities offered being such as they would not 
turn their backs upon if they bad available 
means free.’” 


———_eagp>e—__—_- 


Workshop Economy, 


By S. W. GoopyeEar. 


That certain proprietors of workshops and 
manufacturing establishments should through 
a desire to a basis of 


conduct business on 


economy, become so blinded to the benefits 
to be derived from a liberal outlay for small 
tools and distributed 
judiciously among the help employed by 
them, is no doubt 


appliances to be 


times to an 
innate disposition to economize in all things, 


due many 
or to the effect of early teachings of those 
upon whom they have come to look as 
model business men. They appear to con- 
sider that all money expended for such con- 
veniences is so much wasted—always putting 
the virtue of saving before the 
faculty for making money. 

That 
were 


misers, whose gettings 
accumulated 
fortunes through saving, is true, 
but. it 
hardship and deprivation on their 
own part, and with little benefit 


pecuniarily or in the 


small, have 


has been done through 


way of 
added enjoyments to those con- 
with, or 
Not. that 
should be the 


. nected surrounding 


them. extravagance 


rule, but that a 


any 2 Wrought . close reasoning, calculating ex- 
{== = 46 1 Strap penditure for tools and appli- 
* = PACA ances by the use of which work 

\ Lengthen Apm may be well done in the most 
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other good feature is the lengthening arms, of 
which there are four. At any time should a 
longer beam or cross be wanted, they can be 
readily attached. 

R is a wrought iron strap used to bind the 
outer end, while a bolt is inserted in the holes 


seen near the center N. 7’ shows the lift- 
ing eye Y. The sling seen at #’ is another 
view of /’, as seen hitched to the cross. The 


swivel shown is a well devised one, and is 
very handy for adjusting or binding heavy 
loam moulds when being hoisted or got 
ready to be cast. 
<=> 
Memorial to Richard Trevithick. 

Among the mechanical engineers who 
labored in the early part of this century to 
develop the steam-engine and to adapt metals 
to popular uses in arts and manufactures, 
Richard Trevithick 


deserves a prominent 


place in the world’s esteem. He was endowed 
with wonderfully fertile inventive faculties, 
and they were devoted during his whole life- 
time in working out the practical problems 
of applied mechanics which substituted ma- 
chinery for manual labor. He was the first 
to construct a practical working locomotive- 
engine, and Headley and Stephenson, the 
improvers of this engine, were more indebted 
to Trevithick than the world generally is 
aware of. Unfortunately for himself, Trevi- 
thick’s inventions were always away ahead 
of his generation. Ile left a mine of inventive 
wealth in the patent office which hundreds 
His 


suggestions that other 


of constructors have made fortunes on. 


specifications gave 
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. economical manner, is undoubt- 
edly the doctrine, and in 
many branches of manufacturing 
and 


true 
mechanical operations has 
become a necessity. Through 
the policy of those proprietors or 
managers who always object to 
the outlay of a dollar for tools 
as long as they can ‘‘get along 
without,” there is among the help 
employed lack of 


and it 


by them a 
satisfaction, enjoyment, 


The ambition to produce a spring motor might be said luxury, which would come 


which could be applied to the driving of 
sewing machines has brought disappointment 
to many inventors in this country. Those 
who have labored over the problem so appar- 
ently simple, and yet so charged with defeat, 
will be gratified to learn that English in- 
ventors have started in pursuit of this ignis- 
fatuus. An inventor claims to have made 
the spring motor a success. He winds a band- 
spring into a ‘‘ parabolic spiral,” and its name 
or the arrangement compensates the action 
of the spring in running down so that the 
same speed is maintained till all the power 
expended in winding has been exhausted in 
We 


heard of the ‘* parabolic spiral” before, but 


driving the sewing machine. never 


we have heard of all the other particulars, 
and we are hardly satisfied that the problem 
sewing machine motor is 


of a convenient 


solved. 
—_——_-ae—_— 


The latest issue at hand of the Australasian 
Trade 
unsatisfactory account of the state of general 


Review, of Melbourne, gives rather an 


trade in Australia. It says: 

‘* Prices generally have been further forced 
down, and it is difficult to say in what direc- 
tions the large houses are making profits. It 
is becoming a serious question whether the 
whole scale of profits realized in this colony 
is not too low. Importers, distributing 
houses and retail dealers in the towns work 
for smaller profits than the same classes do 
in England, the only compensation consist- 
ing in the higher ratio of consumption ruling 
here. For the moment prices of several 
heavy staples are below absolute cost, and 
while this state of things continues a risk 
affecting commercial credit must exist, ‘To 


from the 
It is 
who 


use of needed 
akin to that of the 
seeing plenty all 


conveniences. 
miser’s family, 
and 
to provide of him = to 
whom they have a right to look for the com- 
forts and still 
obliged to rub along hungry, growing 8@Ur 
and morose, with sensibilities blunted tillthey 


become alike careless and indifferent to their 


about them, 


knowing the ability 


conveniences of life, are 


own wrongs and to the rights of others. 

No less hungry is the true mechanic for 
the satisfaction and advancement to be de- 
rived from the use of suitable tools and ap- 
pliances than is the miser’s family for the 
bread which is withheld. In his case the 

from 
of the 
family whose just dues are being hoarded for 


suffering—for it is suffering—comes 


miserliness as much as in the case 
the sake of gain. 

While there is little hope that the natural 
penuriousness of these false economists may 
be overcome by any amount of reasoning, it 
seems strange that they should not oftener be 
led by their own love of gain to see that their 
neighbors by the judicious expenditure of 
money for improvements, are really saving 
through the reduced cost of operations per- 
formed. 

It is not 
shops so great lack of all small tools and con- 


uncommon to find in machine 
veniences as to occasion among the hands 


employed almost a continual waiting of 
somebody for something which some one 
else is using, or more provoking yet, looking 
for, and hindering half the help in the shop 


by yain inquiries for some tool which has 















been mislaid or broken, of which there was 
but one. In this way sufficient time is often 
spent in vain search to pay for the tool twice 
In a lack and 
enough of them, is to be found a source of 


over. of suitable wrenches, 


much loss and inconvenience, with actual 
damage to machinery. To be without an 
abundance of the best monkey wrenches, 


kept in first-class order and accessible on the 
instant to all who are likely to need them is 
The 
occasioned by the absence of ‘‘the monkey 


inexcusable. inconvenience and _ loss 
wrench” just when most needed, would pay 
for a whole dozen to be scattered where one 
at least could always be found. To use a 
monkey wrench on nuts and screw-heads 
where a great number of the same size are to 
be frequently turned on the same machine 
instead of using open or box wrenches is less 
excusable. To use open or box wrenches on 
nuts or heads which they do not fit, by placing 
in one side the first handy thing to force a 
fit, is least excusable of all. How often a 
monkey wrench is used for clumsily and 
slowly removing or turning in screws where 
seven-eighths of the time could be saved by 
the 
With hours of time spent daily in screwing 
up and unscrewing, in screwing in and 
taking out, the many nuts and bolts and 
screws with which a machinist or machine 
operator has to deal, he should be well pro- 


use of a cross-handled socket wrench. 


vided with suitable wrenches. He who savex 
a dollar by not paying it out in this direction 
when called for, is often the loser in conse- 
quence, of ten dollars in time, besides paving 
the way to certain repairs by injury done to 
heads and nuts by badly fitting wrenches. 

A ‘terribly expensive economy is that of 
vetting along witha dearth of lathe 
Better a full set of dogs for 
every lathe in the shop than to have 
idle for of them. 
worth of dogs may be 


dogs. 
lathes stand need 
Ten dollars 
borrowed and loaned from one lathe to 
another, or one room or shop to another, 
until hundreds of dollars’ worth of valuable 
time is consumed in carrying them back and 
forth. 

To get along without such straps and bolts 
as are sure to be needed for securing work 
on lathe or planer until necessity compels 
that they shall be had, and everything must 
wait until they can be made, is the common 
practice in some shops, while of such bolts 
as can be found many are without nuts, or 
threads are stripped, or nuts can’t be turned. 
Who does not know that in having a large 
assortment of straps and bolts of various 
sizes and lengths, with nuts well fitted and 
always to be found on the bolts to which 
they belong, with an abundance of washers 
and untapped nuts, removing the temptation 
to take all the nuts from the larger bolts to 
he used as washers on the smaller ones, or 
for blocking, there is a saving of time which 
more than equals the saving of money in 
rubbing along without ? 
see, in some shops, the makeshifts year 
year, and almost daily, to avoid putting 
Ut the money which a convenient lot of 
handscrews would cost, seems strange, and 
especially to see a pattern maker clamping 
pieces together by the use of notched bits of 

board and taper keys, because it would be 
wasteful to buy that which he can: make a 
substitute for. That the substituted home- 
made appliance is not as good, and does the 
work less perfectly, taking much longer t 
adjust, and that the aggregate of time spent 


PSA Ss 


in a year in making improvised clamps would 
than pay for all the 
would need in a lifetime, makes no difference 


more handscrews he 


He sneers at 
the wastefulness of those who must have all 


to our close-fisted economist. 
the new-fangled appliances, and says he 
well Ask him 
invest in universal drill chucks and an assort- 
ment of straight shank-twist drills, and he 
He don’t believe in twist drills, 
flat drills are good enough for him; ‘ can 


‘*gets along enough.” to 


Says no. 
make them when wanted to suit ourselves,” 
Let’s watch him. 
drills. 


he says. 
shank 


He uses taper 
As a matter of economy he 
makes two sizes of chuck cover the entire 
range of sizes from 1” diameter down to the 
smallest used. As it would be contrary to 


his ideas of economy to get out a stock of 
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drill blanks in advance, and have the shanks 
turned to fit the chucks properly, the most of 
those which have been turned at all have had 
that operation performed in a hurry, while 
the job on which they were to be used stood 
waiting, and to relieve his conscience of the 
sin of wastefulness which he believes would 
be committed, should he have a large stock 
of drill blanks got out, and shanks turned in 
advance of an actual requirement for them, 
Think 
Consider the proportionate difference 


he has them turned up one ata time. 
of it! 

in cost of turning to fit a hundred taper 
shanks at once, if so many will be wanted in 
four months, or turning an average of one 
each day, one at a time, setting the lathe toa 
taper for each. Look at the cutting and 
trying to get the lathe set right for the taper, 
and set back right to turn straight again. 
No more time would be taken in this way for 


one hundred pieces than for one. As 
between the expense of turning and fitting a 
single shank by the usual cut and try 


method, and that of performing the same 
operation on each of one hundred in one 
lot, in a systematic manner, it is safe to say 
that by the one-at-a-time process the cost 
will be from 200 to 300 per cent. more than 
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the pieces be squared up to the same length 
and centers countersunk to the same depth. 
Next let the lathe be set for the taper to an 
exactness which will call for no filing to a fit. 
The time can be taken now to set the lathe 
accurately, for all time spent in that way is 
to be divided among one hundred pieces, 
instead of being spent one hundred times on 
as many pieces. 

Now the lathe set all right 
lathes if they stand at convenient distance 

with 
power, 


with two 
from each other and can be spared 
tools set to take all the cut which 

spring of piece under treatment, and proper 
working of tools show to be advisable, with 
two dogs if one lathe is used, and four if 
two lathes are used, always have a piece 
dogged and center oiled, ready to put in the 
moment the piece preceding it is taken out, 
leaving the tool in one position as long as it 
cuts well and to the size required, till a first 
the 
all. 
the 
lathe is running, and changing one piece for 
another, with the advantage of having all 
pieces treated alike down to the finishing cut, 
thereby having the same amount to turn off 


cut has been taken from every piece in 
lot, 
Dogging the work can be done while 


and so on for finishing cut and 
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if 


the 


would done 


hundred pieces in one lot. 


better work cost by 

Now, if I don’t explain of course some will 
say that I ‘Shave put my foot in it.” 
investigate, 


Let's 
The one-piece-at-a-time man 
gets his blank piece of steel centered and 
ready to drill, and finds mayhap no chance 
without waiting for some one else to get out 
of his way, or finds no drill to use and has 
to make one or wait for the tool-dresser to do 
it. If he turns the piece without drilling the 
centers he will injure the lathe centers, to re- 
pair which will cost more than it would to wait, 
or to make the center drill; but this sort of 
economists are just the men to do that sort of 
thing. With the hundred pieces 
center, and centers to drill and counter- 
sink to the angle of the lathe centers as they 


one to 


should be, who does not know that the 
entire hundred can be done at less expense 
than will attend the same operation on 


twenty-five pieces when done one at a time 
from day to day ? 

Now we come to the turning, and after 
watching the ordinary one-at-a-time man 
not one of those rare and wonderful work- 
men who know intuitively just how deep to 
set a tool, and go boldly right to the mark 
within a millionth part of an inch the first 
time trying, for I am not writing for them. 
They are as much beyond my comprehen- 
sion as an electric light of four thousand 
He 
sets his lathe pretty near right, and care- 
fully sets his tool in for the first cut, as 
though he was afraid he would go too deep, 
and runs 


candle power is beyond a glow-worm. 


across. He tries the taper, and 
concludes it is not quite right, alters the 
lathe a little, and takes another cut, and so 
on till he gets through, having run over the 
piece twice as many times as necessary, and 
finally in many cases if a fit is had, making 
it by filing. Now let us look at the way an or 
dinary man may be made to do the same work 
better on one hundred pieces. First, let all 

















This 


does away with all guess-work, and if any 


in the finish, insuring uniform size. 


machinist after learning how much work has 
been done by the one-at-a-time method for 
take the 
amount of work by contract for twenty-five 


one hundred dollars can’t same 
dollars, and make more than day’s wages, 
he had better give up the business. 

But this is not the worst phase of this drill- 
There will be times when 
turning can’t be waited for, and the shank 
will be driven into the chuck just as it left 
the anvil. Then good by to any fit for those 
which may have fitted before. Nor can this 
saving class do as good drilling, nor as much 
of it, 
may be had within one thousandth of an inch 


shank business. 


as those who use twist drills, which 


of any exact size required, and hold their 
size for many successive grindings. 

But to attempt a detailed review of the 
economies of too 


these savers would need 


much space. To make the man who sweeps 
the shop floors use an old stub of a broom, 
worth of sweeping 
dollars’ worth of time, to 


whereby one dollar’s 


costs three save 
paying out a quarter of a dollar for a new 
broom; to save all the old bits of string and 
knot them together for wrapping twine, and 
in consequence spend ten cents worth extra 
time in tying parcels, all to save the tenth of 
a cent’s worth of twine ; to continue to do by 
hand some job of work requiring the services 
of three or four men, which could be done 
by one man with suitable machinery; to in- 
stinctively brace themselves on all occasions 
and under all circumstances against any and 
all attempts to draw them into any invest- 
ment in new things, are among the saving 
virtues of over careful economizers. 

Let's 
wind up with a recital of an actual occur- 


The old way good enough, is it? 
rence. A manufacturer operating a number 
one dozen—found 
of 


needed to turn out the amount of goods re- 


of machines—more than 


himself short one machine what was 
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Going to the machine builders from 
whom he had purchased the machines a few 


quired. 


years before, to order the machine wanted, 
he was told that the pattern had been altered, 
the machine much improved, and the price 
raised about thirty per cent. ‘ All right,” 
he says, ‘‘my machines are in perfect order, 
and do their work entirely 
still 1 am always ready to do better.” 


satisfactorily, 
The 
new machine was built and set at work, re- 
the 
and an order for a dozen of the im- 


“] 


to run the old machines, and 


sulting in second visit to machine 


builder, 
proved machines, with this statement : 
afford 
shall throw them all out as soon as the new 


can’t 


ones can be started. I thought my machines 
were all right and was satisfied. I knew that 
some of my competitors seemed to have an 
advantage. I see now where the advantage 
The new machine will do thirty per 
cent. more work with less care and expense 


lies. 


for running.” 
ape 


LETTERS FROM PRACTICAL MEN, 


Valve Rods without Outside Guides— 
Troublesome Stuffing-Boxes— Local 
Boiler Setting—Safety Valves. 

Editor American Machinist : 

One bad feature frequently seen in cheap 
engines, and one that causes trouble by intro- 
ducing irregularities into the valve motion 
and wears out stufling-boxes and glands, and 
speedily destroys packing, is the valve-stem 
without a guide outside. Such an engine 
will waste the cost of a guide every year in 
packing, and will waste steam and wear out 
glands enough in afew years to pay for an 
engine. 

Engineers all know how troublesome the 
stuffing-boxes of an will 
from neglect or long usage, or both, through 


engine become 
the constant tendency of the piston and rod 
to wear the 
and stuffing-box. 


out bottom of the cylinder 
It is coming to be the cus- 
tom to cast the cylinder head and stuffing-box 
in one piece, and worse than this, in some 
instances to cast them in one piece with the 
frame. When it becomes necessary to repair 
some of these parts the engine must be 
removed; a job not easily handled in the 
average job shop. 

Fig. 1 represents the plan adopted by 
Skinner & Wood, Erie, Pa., to overcome this 
difficulty. 
at any time, leaving the engine undisturbed. 

Fig. 2.is intended to represent the effect of 
the judgment of inexperience, and two bolts, 
in setting up a stuffing-box gland. 

Mistakes are likely to occur in setting 
boilers by local talent. The Durham Pack- 
ing Company, of New Gloucester, Me., have 
two return flue boilers set so that, instead of 


The stufting-box can be removed 


returning through the flues, the gases travel 
the length of the boiler and then escape up 
the chimney. To make matters little 
worse, they feed with cold water. 

The common lever safety valve is a dan- 
gerous affair. 


a 


How many stop to consider 
how much they load the valve when they 
hang five pounds on the end of the lever? 
Use a ** pop” valve, and it cannot be loaded 
with old iron. Herbert Penny. 
Two-Part Straps for Connecting Rods, 
Machinist : 

Ihave often experienced the difficult job 
of repairing connecting-rods that have been 


Kditor American 


worn and require new brasses. The straps 
are frequently worn larger at the back than 
the stub or block, and often narrower edge- 
wise, making it impossible to fit new brasses 
that will be tight when in place. I want to 
suggest that the straps be made in halves 

parted in the middle at the back, and held to- 
gether by a turned bolt in the same manner 
as they are held on the stub or rod. By do- 
fitted tight, as 
they do not have to be slid in at the open end 


ing this the brasses can be 





| of the strap, but can be planed as large as 
| the stub, and will be held as tightas the strap 
held on the rod. Being fitted brass to 
brass, locomotive fashion, they can never 


Is 


|move; consequently they can never wear. 


| The straps made in this way will not cost any 
{more than the old style, perhaps, and are 
| much easier taken apart, just as strong, and 
look just as well. 
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I make this suggestion in the hope of en- 
tirely preventing wear in the straps, as well 
I should like to hear 
the opinion of railroad master mechanics and 
Forty-NIner. 


as to facilitate repairs. 


other experts on this subject. 


Dealing with a Cranky Superintendent, 
Editor American Machinist : 

In issue of September 29th, F. J. Masten 
teils us how to get along in the shop, at the 
same time criticising Q. K. quite severely. 

It cannot be that Mr. M. read Q. K.’s 
of August 11, very 
thoroughly, for not only does he make a 
mistake in the initials Q. K., calling them D. 
K., but shows a lack of ability of judging 
mankind. 

When Mr. Brown came and told Q. K. the 
job was wrong 


>) 


statement, in issue 


that Johnson & Company 
would not pay, it was evident that either he | 
or his bookkeeper lied. As the bookkeeper 
had no object in lying, and Brown gave three 


false reasons for not doing the job, the third 
one being given in an indignant tone before 
the lathesman, he certainly did not act the 
part of a man, even if he did not lie. 


It looks as though he wanted a man to be 


foreman only when he was away or when he 


had some dirty job to be done. 

Such things do not tend to help the fore- 
man to maintain discipline in the shop. In 
place Mr. M. says employes are but 
human, and they will bear a little manage- 


one 


ment as well as other people, but it must be 
Here he 
is only half right, for the temperament of 


done good-naturedly or not at all. 

| 
mankind is decidedly varied. Some can be | 
swayed by kindness, some by witticisms, | 
while some must be conquered before they | 
M. was working for the 
Let him try the third, and his 
witty answers and good-natured responses 


can be managed. 


second class. 


would be of no more value than a puff of | 
smoke. 

t once worked for the latter kind, and will | 
give my experience. I was foreman in a re- 
pair shop for a large mill, where a superin- 
tendent was employed on about the same 
plan that Q. K. was (a sort of a go-between). 


The superintendent liked my management, | 
but when the owner came round (which he | 
did twice a day), I used to catch it pretty | 
hard. 

Nothing ever suited him. If anything went 
wrong in the mill he would vent his wrath | 
upon me as soon as we met. -It being in the 
fall of 1877, when times were hard, I had to | 
grin and bear it, never replying by word or 
kindly. went 
from bad to worse for three months, not a 


look otherwise than Things 
day passing that 1 was not cursed or growled 
wut. 
harassed me at every opportunity. 

friend for 
After stating the case to him, he told me to 


Some of my men took advantage and | 


Finally I went to a advice. 
vo to the superintendent, give my notice to 
quit, and if he asked my reasons to tell him. 

I vave my notice. At once he demanded 
the reason, when I told him the trouble from 
He admitted that I had 
been abused, but he could not remedy it. He 


beginning to end. 


wantedeo know on what conditions | would 
without 
agree on his honor to tell the owners just 


remain. I replied none ; he would 
what I told him, to which he assented. These 
were the conditions: First, my pay was to 
he increased; second, if I did not give satis- 
faction I should be discharged, but not abused, 
with the positive assurance that if he ever 
him 
soundly, if it was within my power. | 


swore at me again I should thrash 


The consequence was I worked three years | 
thereafter without and 
when I came to leave them, he shook hands 


a word of trouble, 


and bade me good-by, wishing me well, say- 
ing that my new situation was better than he 
could give me, and that I was deserving of it. 

That firm has employed within the last 
four years no lessthan fifteen different super- | 


intendents and overseers. 

Il appreciate the Golden Rule, but when a 
bull is bound to hook you, take him by the 
horns. SACKING, 
Suggestions About a Lathe Feed—Some 

Shop Wrinkles. 
Kditor American Machinist: 

Had Chordal gone a little further while ex 

amining lathes, and had a look inside of the 


| swinging arm carrying the stud and 


| revolving. 
}old pipe coupling with lead or 
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carriage-apron [think he could have seen some 
more of the ‘‘ unholy mechanism” recently 
that 
Perhaps it wouldn’t be a bad 


witnessed in the little wooden house on 
steam engine. 
idea to have a door formed of the apron, and 
carrying the feed mechanism so it could be 
unbuttoned and swung down for oiling and 
Old-time 
lathes are found with a single screw for feed- 


general repairs once ina while. 


ing on all work and cutting threads also. 
The objection to this is the wearing of the 
that 
is made impossible. 


screw in time, so accurate serew work 
Had the builder gone a 
step further and placed a screw on the oppo- 
site side of the lathe, [ hardly think the rod 
friction with the 


would hold its present position. 


and complicated apron 
Such a 
the 


ar- 


lathe, with a serew on each side, and 


gear 
ranged to gear in either screw, one of which 
should be used forall feeding, roughing heavy 


screws, and cutting such threads as it) might: 


i the other for finishing or accurate screw cut- 


ting, would be a benefit to owner, builder and 


operator. The screw for feeding has several 


| points of excellence, being handy, easily kept 


in order, and I think far cheaper than a rod 
with the frictions, &c. A 


cut starts in less 
time, is stopped at once, and no frictions are 
getting oily or dry, consequently there is 
either no feed, or all feed. 


could be operated with a belt, also by having 


The feed serew 


|a pulley to substitute for the gear for feeding 


and the cross feed operated as usual on a 


| serew-feed lathe. 
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I used to have a wrinkle for polishing, that 
worked first-rate and saved hand polishing, 
by rolling a piece of emery cloth on a man- 


| drel and running it in a speed lathe, the cloth 


being held in place by rubber bands or rings 
the work while 
Another wrinkle was to fill up an 
babbitt for 
claim 


and rolled so as not to cateh 


don’t 
P.-C. 


driving mandrels, &c. I either 


of these as new. FoORRESTER. 


Melting Iron—High and Low Tuyeres 
Hard and Sott Iron, 
Editor American Machinist: 

So much has been written from time to 
time on the subject of melting iron in cupolas, 
and such diversity of views on the subject 
set forth, that to the general reader it must be a 
matter of wonder why no mode can be adopted 
whereby the amount of a given kind and 
quality of fuel necessary to melt a specified 
amount of iron may be determined. 

I believe such a rule is quite within the 
compass of man’s ability as will settle that 
hitherto vexed question; settle it, too, with 
the unerring accuracy of the multiplication 
table. 
periments, often repeated, and by men situ- 


This may and must be done by ex- 


ated so as to give fair and intelligent 
ments of tests. 


state- 


That avery large proportion of foundrymen 
having control of the use or misuse of fuel do 
not possess any adequate knowledge of its 
power, is humiliating. All waste of labor or 


its products is at once a national as well as 


jan individual loss. 


That we of the foundry business are far, 
very far, from anything like a clear knowl- 
edge on this matter, will be manifest by the 
re-perusal of two articles that appeared in the 
AMERICAN Macninist of September 15 and 
October 6. first-mentioned 
date, we are informed that four foundries in 
Cleveland, O., do thus and so, and *‘ these four 


In the article in 


specialties cover about all ordinary foundry 
practice, so that nearly all can apply one or 


the other to their own practice.” This lan 


| cuage points to having reached the limit. 
| Not so thinks P, L. Simpson, of Minneapolis, 
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however, for straightway he assures us that 
he ‘melts iron in all respects satisfactorily” 
one-tifth 
than the best melting in the four foundries in 
Cleveland. 


with an amount of fuel about less 
And Mr. Simpson does not claim 
to have reached the highest possible results. 
Can anyone give a rational explanation of 
why tuyeres in cupolas should be set thirty 
inches, or even one-third that distance, from 
sand-bed ? Answers will be numerous enough, 
no doubt, all having one refrain, namely, 
that where large castings are to be made you 
Must 
And what, pray, is your ladle for? 


must have a reservoir. you, indeed? 


You must keep it hot! 
at the 
through the body 


Let us see. Your 
surface of fuel, and falls 

of fuel its passage 
towards the tapping-hole. It is clear that in 
that journey it is passing through strata of a 


iron melts 


in 


lower temperature than at the melting point, 


both as regards the fuel and the cold air of 
blast at tuyeres. It would appear the act. of 
wisdom, if hot metal is desired, to remove 
the metal from the action of the blast) as 


quickly as possible. 

‘No, no,” says Custom; ** keep the tuyeres 
high for heavy casts.” 

It has often happened in man’s experience 
that that which has long been accepted as 
‘just right” has to a subsequent weneration 
that the 
wonder was that men could have been found 


been proved so ridiculous only 
to entertain so gross an absurdity. 
Lam very clear that by the time we get done 


with this melting business it| will so appear 


AND Stup Wrencu. 


in the case of high tuyeres being a necessity. 

Surely it should require no argument to 
show that the metal tapped [from a furnace 
into a clean hot ladle, the metal covered with 
fine charcoal or even dry dust in thick layer 
from the floor, will hold its heat better than 
in the cupola with a streant of air on top of it. 
IT have known metal stand full three hours in 
a tank, and then tapped, good fair running 
metal. Nor is the large and unnecessary @x- 


penditure of fuel by any means all, or even 


the worst, of this high tuyere business. [refer 


to this high tuyere system as having a tending 
to make hard castings. Of course, this will 
not be felt where rolling mill castings and the 
but ji 


like are made; n general castings, and 


particularly pulley making, the matter  be- 
comes serious. 

A few years ago the w riter was requested 
by alarge metal-dealing firm of New York City 
Thos. J. Pope & Bro. 


of Bangor, Maine, and see what could be done 


to proceed to the city 
with a firm of that city (the Bangor Foundry 

They had 130 tons 
of pig iron sent them from the New York 
to, soft 


and Machine Company 


firm referred us iron. The Bangor 
Company had tried to their utmost, still their 
castings (machinery and stove-plate) came so 
The 
Jangor people had by this time entered suit 
to dollars 


also ordered the New York firm to take away 


hard as to be ruinous to their business. 


recover one thousand damage ; 


the remainder, about 75 tons. On my arrival 
the company civilly permitted me to prove to 
them the correctness of my assurance, viz., 
that they had a most excellent stock of metal. 
I attended the The 
following morning the castings were declared 


to running furnace. 
by the superintendent 
be soft 


would I, 


and, indeed, by all 
for 
do it again? 


hands—to enough 
Could I, 


successive days the castings came so that the 


anything. 
or For six 
superintendent said he could cut them with 
this the metal I 
melted was precisely such as they had been 


his knife. Now, in case 


unable to put to any good use, The change 
the 


furnace 


alteration 
The sand-bed 


the breast would allow 


was entirely due to following 
of 


was raised as far as 


in management 


7 


for tapping-hole; a plump one-fourth less 
fuel was used on bed and throughout; the 
We had little 
occasion for the use of the stopping stick, and 
the 


too, 


wind damper was opened full. 


results were as stated. I may mention, 


that the fast melting rather bewildered 
the workmen. The further results were the 
withdrawal of litigation, a letter to the iron 
of New York that 
they, the Bangor Company, were all wrong 
all 


means 


dealers acknowledging 


in the matter, and good feeling round, 


This melting subject is by no CX 


hausted. | will refer to it again. 
Let no one suppose that the above treat 
it will 


The point is, using more fuel than is 


ment will make hard iron into soft: 
not. 
necessary, and subjecting the metal for a 
of from 


the fuel, will affeet some kinds of metal in a 


long time to the action free carbon 


vreat degree. JAMES TULLIS. 


ie 


Among other valuable relics of carly me 
chanical art destroyed by the burning of the 
Pittsburgh exhibition building was the old 
This the first 
grasshopper engine built for the Baltimore 
and Ohio Railroad, and was one of the first 


locomotive ** Arabian.” was 


locomotives that did regular service on the 
road. It was exhibited by the owners at the 
Chicago Exposition of Railway Appliances, 
and attracted much attention from visitors. 
The Baltimore and Ohio Railroad Company 
took great care of this relic of the road’s early 
history, and much regret is felt’ about. its 
destruction. 


~_>e- ———— 


Pipe and Stud Wrench, 


The engraving represents a 
pipe wrench by E. D. Eames, 
Watertown, N. Y. It will be 
seen that the wrench has three 
distinct bearings on the pipe, and therefore 
should not be liable to crush it, it being in this 
respect a serviceable tool for removing short 
nipples. The construction is such that it is 
not likely to slip, and that a new ‘ bite” 
may be had with very little movement of the 
handle. While especially adapted for gas 
and steam fitters’ use, it is a most convenient 
tool for screwing out studs, and for work of 
a similar nature. 

-- ee 

Patrick Kennelly, Bridgeport, Conn., has 
patented a protractor made with a revolving 
center. The center consists of a half disk, 
the flat edge of which corresponds with the 
center of the protractor. If the center can 
be kept true it will be found a useful im- 
provement. 
~ 


Record of Locomotives on the New York 
Central and Hudson River Railroad. 


Mr. Wm. Buchanan, superintendent of 
motive power of the New York Central and 
Hudson River Railroad, has in his office at 
Forty-second street the most complete gygtem 
of showing the condition and whereabouts of 
all the locomotives on the road which We 1a 


seen. Each division of the road is rept 





by a panel, and the engines are indicated by 
pegs which are numbered to correspond with 
the individual locomotives. Each division 
has a color belonging to itself, and the pegs 
belonging to that division are colored accord 
So in glancing over the various divi 
that off 


division is readily identified. Figures on the 


inely. 


sion panels, an engine is its own 
pegs indicate the size of the engine’s cylinders 
the of it 
belongs to. Sub-divisions of the panels repre- 
the 


re- 


and wheels, «and kind service 


sent the condition of each engine, and 
arranged according to data 
the 


The sub-divisions tell the engines 


engines are 


ceived weekly from division master 
mechanic. 
that are employed on passenger service, those 
on freight service, the engines that are switeh- 
ing, also the number in reserve, those under 
light and heavy repairs, and the engines out 
By this means Mr. Buchanan is 
of 


under his charge, even down to the 


of service. 
able to tell at once the condition every 
engine 
thickness of the tires. A daily record panel 
shows where every engine is running or. sta- 
tioned, that board being arranged according 
to information received by telegraph every 


morning, 
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Transacting Business with the Patent | 
Office. 
A correspondent, who, ‘like a good many 


others, is uncertain as to the proper course | 


to pursue in the transaction of business with 


the Patent Office, writes as follows: 


I desire to obtain a caveat on what I con- 
sider an improved duplicating process. Am 
I obliged to pay an agent to procure the same 
for me, or can I obtain the necessary papers 
by addressing the Commissioner of Patents 
and write the description myself? I am told 


that the business must absolutely be done 
through an agent. 
There is nothing in either law or reason 


why if our correspondent is competent to 
prepare the requisite drawings and specifica- 
transact the 
necessary the Patent 
Office. Those, however, of much experience 
in this direction are apt to find occasionally, 


tions, he should not be able to 


business directly with 


at least, a determination on the part of some 
official there that the business shall 
done in that way. If the 
born enough and has an inexhaustible supply 


not be 


applicant is stub- 


of patience, he will in the end probably carry 


his point, but usually after vexatious delays, 


|that he is not inclined to subject himself 


It 
but 
the pertinent question is what is our corre- 


is easy enough to say this is all wrong, 


spondent, or any one similarly situated, who 
may find himself unable to make a favorable 
impression in the proper quarter to do about 
it? 
which an applicant for Patent Office favors 


We believe the instances are not rare in 


finds his application subjected to all sorts of 


irrelevant quibbles. On the other hand, our 
correspondent may submit the matter neces- 
and have the satisfaction of 


any 


sary in his case, 
business through without 
of 


have been known, and are sometimes ascribed 


vetting his 


trouble whatever. Instances this kind 
to eood luck. 

As a matter of course an applicant cannot 
expect the Patent Office officials to materially 
revise his specifications and claims, particu- 
larly as in doing so they may make him claim 
something he had never contemplated, per- 
haps anticipating the just claims of another, 
but his properly prepared specifications and 
claims should be considered in a way that is 
not always the present practice. 

We do not in this wish to be understood as 
under-estimating the value of the services of 
a competent and honest patent attorney, or 
as advising that their assistance be dispensed 
e believe that their 


with. On the contrary, w 


services in an important matter of this kind 


are generally worth much more to the in- 
ventor than he charges for them. But we 
do believe the inventor should have some 


option in the matter, and not be, as we think 
he sometimes is, subjected to the whims of 
those whose salaries he helps to pay, and who 
may have a desire to see the business come 
through professional channels. 

eee 


What Keeps Up Wages? 


The the 
the press is sought to weaken and, if possible, 


aid of pulpit as well as the aid of 


to destroy our protective tariff. In a recent 
sermon the daily 
Dr. said that 
that protection ‘‘is nearly dead, and cannot 
fully 


Saw 


reported in hewspapers 


Rev. Rylance he clearly saw 


survive long, industries 


” though he admitted that 


as our are 


developed, he 
Ile further said: 


‘Protection has kept up wages. When 
protection dies, the working class of America 
must live as does the same class in Europe. 
My advice to the laborer is, therefore, to make 
hay while the sun shines, and to save money 


the sense of protection. 


so us to be able to better stand the state of 
affairs I think inevitable.” 
As protection is nothing more than ade- 


quate tariff laws, and as ** the working class” 
constitute at least five-sixths of the voters who 
made and unmake legislators, the reverend 
doctor must assume that workmen are delib- 
crately the that 


keeps up wages, and voluntarily reduce them- 


going to destroy support 
selves to the same condition as the workmen | 
of Europe. We have a much better opinion | 
of the 


are intelligent enough to dissect the causes 


American workmen than that. They 


of apparently disinterested efforts to break 


tariff so as not to be mislead 


MACHINIST 


o m. Those who would gain by the cutting 


ewe of the tariff are foreign manufacturers 
and importers of foreign goods. 

| In spite of the most ardent efforts of free 
traders, tariff is likely to 


our protective 


remain. 
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The train brake is one of the most impor- 
tant mechanical appliances in operating a rail- 
road. Several people killed 
railroads within the last few months through 
lack of proper brakes and buffers. The ar- 
ticle Angus Sinclair, 
on the if 
read with 
whether directly engaged in railroad work or 


have been on 


in this week’s issue, 
‘* Growth of the Train Brake,’ 
by 


by 
will be 
interest mechanics generally, 
not, as it presents the subject in such a light 
as to be intelligible to all. Mr. Sinclair will 
present further particulars on this subject in 
a future issue. 
ee 
The Apprentic — Question. 


We letter 
man who says he is a Yankee, 
old, 


years in the 


have received a from a young 
eighteen years 
has a fair education, having been two 
high 


tools 


can draw 
readily, 
recommendations if 


school: some, 
and can 


desired. 


can handle quite 
furnish 
He 

““T write to ask your help and advice in 
securing a situation where I could learn the 
machinist trade. I want asituation where | 
could learn as many different parts as possible, 
thoroughly. [thought that perhaps you were 
personally acquainted with machinists who 
takeapprentices. If so, would it be too much 
trouble to secure me a situation? I should 
like to get wages large enough the first year 
to pay my board. If there is no chance at 
present do you think there will be any in two 


rood 


Says: 


or three months? If so, I would like to 
know.” 
The above is a sample of many other 


for 
aid 


asking 


desire 


receive the same 
We all 


young men to secure situations as apprentices 


letters that we 
information. to such 
and are 
behalf. 


owners who will take bright, active appren- 


willing to take extra pains in their 


We should like to hear from shop 
more to 


tices anxious to serve three years or 


and allow them to 


pay the 
owners who desire that their names shall not 


learn the trade, enough 


their board first year. Those shop 
be published as ready to receive apprentices 
that 


wishes, 


be assured we shall regard their 


Our 


may 


expressed in this respect. 
object is to aid both apprentices and shop- 
owners—the former to obtain situations and 
the latter obtain skilled 


those ready to become skilled. 


mechanics, or 


Unless more 


to 


apprentices obtain situations the supply of 
skilled mechanics in this country isin danger 
of that few 


good apprentices are profitable in almost any 


running out. It is coneeded a 


shop. In every case let an equitable written 


contract be made binding both the appren- 


tice and the employer. Who are willing to 
take apprentices ? 

<> 

A patriotic Scotchman, in 

Philadelphia, writes us complaining about a 

that 


hewspapers, 


: Langtoon sie 


is 
of England 
portant mechanical achievements which have 
Ile 
aw paragraph which speaks Kirkealdy, 
England, the British 
nation with the honor of enterprise that be- 
Fife, 
Scottish lore knows to be a 
As we 


practice COmMmMOon AaMong 


attributing to im- 
takes arms against 
of 
Southern 


been done in Scotland. 
and credits 


longs which every one well read 


kingdom in its 


own behalf. believe in giving honor 
to whom honor is due, we warmly sympathize 
with Langtoon’s efforts to give Scotland pub- 
lic Ile that 
will not fall into the error of telling our read- 
ers that Clyde-built 
but will 


justice. may rest assured we 


steamers are of English 


make, we not guarantee that other 


publications will distinguish exactly between 








the Clyde and the Tyne. Accurate geo- 
graphical knowledge is not widespread. 
ew 
Those who think that the Keely Motor is 





played out in public estimation might be in- 
| terested in reading the stock quotations in 


|New York daily For 


Keely Motor Stock has been quote d consider- 


papers. many weeks 


| ably higher than the stock of three or four 
| well known railroads. Whenever Keely is 
about to do something in a given time, the 


stock booms upwards, 


American | 
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Literary Notes. 

MECHANICS OF ENGINEERING 
chinery. By Dr. Julius Weisbach. Volume III., 
Part I , Section I. The Mechanics of the Machin- 
ery of Transmission, second edition, thoroughly 


AND OF MA- 


revised and greatly enlarged, by Gustav Herr- 
man, Professor at the Royal Polytechnic School, 
Aachen, Germany. Designed as a text-book for 


Technical Schools and Colleges, and for the use 
of draugbtsmen, ete Translated by J. F. Klein, 
D.E., Professor Mechanical Engineering, Lehigh 
University, Bethlehem, Pa. Authorized transla- 
tion. New York: John Wiley & Sons, 15 Astor 
Place. 

The standard 


this author 


of the works of 
recognized by all 
and Prof. 


name is a sufficient guarantee for the correct- 


character 
universally 


is 


students of engineering, Klein’s 


ness of the translation. The present volume 


is a particularly valuable one, dealing as it 


does with some of the most interesting sub- 
jects pertaining to the profession of mechani- 
cal engineering. The work commences with 
an extended introduction of the principles of 
Kinnematics, and is continued in three chap- 
Chapter I. shafting, 
couplings, and bearings; Chapter IL., 
ing, and Chapter IIT., rods and their guides. 


ters; treating journals, 


gear- 


Plain engravings 
help to make the 
ume is complete 


are used wherever they will 
subject clearer. This vol- 
itself, so far as it relates 
and of 
mechanical works is complete without. it. 


The price 


in 


to the subjects treated, no library 


at which the book is sold is $5. 


TORY OF THE WORLD. 
and pulp 


THE PAPER MILL DIREC’ 
A complete catalogue of all the paper 


mills on the globe. 1888. Price, $1.00. Published 
by Clark W. Bryan & Co, Holyoke, Mass. 


This directory is very neatly printed and 
It have 
been compiled with a great deal of labor and 


conveniently arranged. seems to 
The number of paper and pulp 
of which 
the German Empire has 1,108, and the United 
States 1,099. 
followed by 


painstaking. 
mills in the world is given as 4,468, 


France comes next with 555, 

Austro-Hungary with 438. 

THE DISPOSAL OF SEWAGE BY SUB-SURFACE 
Irrigation in Suburban Residences. By Edward 
S. Philbrick, C.E. The Sanitary Engineer, 140 Wil- 
liam street, New York. Price, 30 cents 
This little book, which is reprinted from 

the columns of the San/tary Engineer, con- 

information on the subject 
evil of the lack of 
country and in the suburbs of 


tains valuable 
treated. The 


sewage in the 


growing 


large cities, beyond the general sewage sys- 
demands Country 
residences, instead of being found healthful 
resorts are frequently found more unhealthy 
the lack of the 
The object of 


tem, serious attention. 


than city houses, mainiy for 
proper disposal of sewage. 
this boak is to show how proper sewage may 
and the necessary 
without the of high 
It illustrated 


explain the subject. 
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to answer 


work done 
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to satisfactorily 


be provided, 
aid 
is sufficiently 





Under this head we 
pe rtaining to our 
to 


Propose qttes- 
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correctly, and according COMMON SENSE 


| methods. 
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| made 


! 


WwW... ¥.. Paterson; WN. J.; 
tell me how a governor for marine engines 
that is, should it open the valve sud- 
denly when the screw enters the water and the en- 
gine slows down? A —Various attempts have been 
to produce a marine governor that should 
anticipate the change of speed, as by the pitching 
of the vessel, or the depth of water at the stern, 
but are not aware that these attempts have 
been in any great measure A marine 
governor should act substantially, like the best gov 
ernors in use on stationary that is, feel 
the slightest change in speed and operate instantly 
to control the flow of steam. 

(336) G. P., Woodville, Mass., writes: I 
have a set of castings for an upright engine, 3/5’. 
The steam-ports are 3¢’°*149’ and 15-16’ apart. 
What size shall I make the exhaust-port in cylin- 
der, and what size the exhaust cavity in valve?’ 
also, how long should the valve and what 
should be its travel? A.—You are a little short of 
room between steam-ports. You can make the 
exhaust port in cylinder 11-16’ x 1144” and the cavity 
in valve 144x114”, or 1-32’ inside lap; outside lap, 
14’’, which will make the length of valve 29-16’; 


335 asks: 


Please 
should act; 


we 
successful, 


engines ; 


be, 


travel of valve, 144”, which will just open the 
steam port. If there were more room between 
steam ports you could get a better proportioned 
valve, 
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(387) J. D. S., Newark, N. J., asks: 1. 
What should be the dimensions of ports in a double 
yacht engine 3’’x4’”’ to run at 400 revolutions per 
minute? A.—Steam ports 5-16’’x2%’’; exhaust port 
5¢/’x234’’, will answer very well. 2. What kind ofa 
boiler shall I use? It should stand a 100 Ibs. press- 
ure. A.—An upright boiler, 3 feet diameter and 4 
feet high, made of 5-16” iron, willdo. 3. With such 
engines and boiler in a nicely-shaped hull, 35 feet 
length by 6 feet beam, and a screw 24” diameter, 
and 26’ pitch, can I get a speed of fifteen miles per 
hour? A.—With a screw of 26” pitch, turning 400 
revolutions per minute, you may get from eight to 
nine miles per hour. 


(3388) K. Y. Freeland, Pa., writes: We 
have a 5/’x5’’ engine and a 11-horse power vertical 
boiler. From the boiler up there is 18’ of 2’ pipe, 
and a reducer from the top of this pipe up to the 
safety valve, the boiler being tapped 14” and in- 
creased for the 2’ pipe. The pipe to the engine is 
1144’, 20 feet long. The engine should run 550 revo- 
lutions, but we cannot run more than 375 to 400 
revolutions, and then cannot do much work be- 
cause of water in the pipe. Can you suggest any 
reason for this? A.—Without seeing the arrange- 
ment we can hardly suggest a reason. Perhaps the 
trouble is there is too little steam room in the 
boiler, or perhaps you carry the water too bigh; 
but of this, of course, we know nothing. It would 
be better to have the safety valve connected with 
the boiler by itself, as it is almost sure to raise 
water when it blows. Perhaps it may be found ad- 
visable to use some sort of a separator to relieve 
the steam of water. We should advise that you 
consult a competent ‘engineer, who, from an ex- 
amination, will be able to locate the difficulty and 
suggest the remedy. 


)) F. J. E., Goshen, N. Y., writes: <A 
controversy has arisen with reference to the power 
of anengine. An engine was built 8’’x8” to run 200 
revolutions per minute, and sold for a 15-horse 
power engine. It is now claimed tbat the engine is 
only 8-horse power; that the power has been re- 
duced by lagging out the fly-wheel to make it wider, 
I claim that the fly-wheel has nothing to do with 
the question. I find the horsepower by multiplying 
the area of piston in square inches by the steam 
pressure in Ibs., and the piston speed in feet per 
minute, and dividing by 33,000. In this case the area 
of piston is 50.26 inches, the steam pressure 60 lbs., 
and the piston speed 2608-12 feet per minute. 
These multiplied together and divided by 33,000 
give as a quotient 24. From this I subtract 25 per 
cent. for friction, leaving the horse power 18. Am 
I right? A.—You are quite right with reference to 
the fly-wheel, and in calculating the power, but 
probably make too great an allowance for friction. 
With reference to the steam pressure, if the boiler 
pressure is only 60 lbs. you should not multiply by 
60, because you do not get 60]bs. pressure in the 
cylinder. If 60 lbs. is the mean effective pressure in 
the cylinder you are right. 

(340) H. F. H., New, York, writes: I have 
in charge two tubular boilers 4144x14 feet. We carry 
70 lbs, steam pressure, and run an adjustable cut-off 
engine, 22//x36’’", running 78 revolutions. The ex- 
haust from the engine heats three floors, each 60x40 
feet. Lam about to put in a Korting condenser, by 
the use of which I will get about 28” vacuum, thus 
relieving the engine of all back pressure. Then I 
will heat the three floors with live steam and re- 
turn the condensed water to the boiler by means of 
a Pratt trap. I will reduce the pressure of steam 
used in heating to 7 lbs., by means of a pressure re- 
ducer. I would like to know what the saving will 
A.—You can only estimate the saving by a 
careful consideration of all the conditions, the most 
important of which are not given. Jt would be 
necessary to know the extra back pressure on the 
engine resulting from heating by exhaust steam, 
and to estimate from the construction of the engine 
the probable back pressure when using the con- 
denser. The amount of coal burned and _ horse- 
power used should be known. From all the data 
you can get, you can estimate approximately how 
much coal will be saved by using the condenser 
without any to heating the building. 
Then the question is, will the coal saved be more 
than sufficient to generate the steam to heat the 
building? In warm weather, when no steam is re- 
quired for heating, the gain from the condenser 
will be much greater than in cold weather 


oo 
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be? 


reference 


(341) W. B., Cedar Kapids, Iowa, writes, 
I rode on a locomotive a short time ago, and when 


AMBHRICAN 


| remedy for the evil effects liable to result from run- 
| ning empty cylinders close notched, because they 
| admit air to destroy the vacuum, and permit the 
| escape of the air when compression begins, and so 
| prevent the valves from being jerked off the seat. 
Having to admit air to the cylinders by cocks or 
| relief valves is objectionable because the tendency 
is to cool the castings which should be kept hot. 








‘Business SrEciAls; 


Transient Advertisements, 50 cts. a line for each in- 
| sertion under this head. About seven words make a 
| line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Match Machinery,F. Chillingworth, New Haven,Ct. 
ane Me 


James W. See, Consulting Engineer, Hamilton, 0. 


F. VanWinkle, Mech. Engin’r, 22 Cortlandt St 


Steel Name Stamps, &c. J.B. Roney, Lynn, Mass. 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N.J. 
Improved Tack Machines, 

Taunton Cotton and Machine Co., Taunton, Mass 
The latest Improved Match Machinery is made 

by the White Machine Co., Waterbury, Conn. 
Pattern and Brand Letters. Vanderburgh Wells, 

& Co., corner Fulton and Dutch streets, New York. 

Consulting Engineer and Mechanical expert, C. 
Hill, 144 LaSalle street, Chicago, Il. 

Chas. T. Porter, Mechanical Engineer, Tribune 

Building, (Room 58,) New York City. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


For sale, lathes of best designs from new pat- 
terns. George A. Ohl & Co., E. Newark, N. J. 


Patents.—Franck D. Johns, Att’y at Law & Solic- 
itor of Patents, 617 Seventh St., Washington, D.C. 


Lyman’s Gear Chart How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 


Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport,Ct. 


Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman St. NewYork 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Nl. 


Wood Engraving in all its branches. Max G. 
Wildnauer, formerly N. Orr & Co. 52 John street, 
New York. 


Jack pump and ladder chain machines, 40 to 80 
links per minute, direct from coi!. The Gaylord, 
Cross & Speirs Company, Waterbury, Conn. 


William J.Baldwin, consulting engineer in Steam 
Heating and Ventilation. Author of ‘Steam Heat- 
ing for Buildings.”’ Office, 96 Fulton st., New York. 


Guild & Garrison’s 
lyn, N. Y. Steam Pumping Machinery of every de 
scription. Send for catalogue. 


e 

Young men wishing to take a mechanical course 
or learn the machinist’s trade, call or address 
School of Mechanical Instruction, No. 195 Front 
street, Worcester, Mass. 


tern Maker’s Assistant. $2.50; Mechanical Drawing 
Address, Joshua Rose, Box 3,306, New York City. 


BounpD VoLuMEs of the AMERICAN MACHINIsT for 
1880, 1881, and 1882. A limited number of each sent 
by express for $4 per volume, express charges to 
be paid by purchaser. AmeER. MACHINIST 
ing Co., 96 Fulton st., New York. 

Business men furnished stenographers, who are 
machine operators, without charge for my services. 
Shorthand taught by mail. Caligraphs 


licited. 


‘*Patent Binder’ for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address, in the United States, by mail for one dollar. 
To Canada and foreign countries 75c., the purchaser 
to pay custom-house duties and express charges. 
American Machinist Publishing Co., 96 Fulton 
street, New York. 

“HOW TO KEEP BOILERS CLEAN,”’—A book of 
seventy-two pages, telling how to prevent scaling, 
foaming, priming, and burning, with other valuable 
information, will be sent to any address FREE of 


W. G. Chaffee, Oswego, N. Y 


New York. 


Any of our readers who have complete files of 
Volumes I. and IT. in good condition, bound or un 
bound, can probably find a purchaser by addressing 
us, and stating the lowest price they will accept. 
AMERICAN MACHINIST PUBLISHING COMPANY, 96 Ful- 
ton street, New York. 


Slide valve working models, $2 each. Full size 
working drawings for making same, 25 cents. 
Shows effect of lap, lead, expansion, cushion, &c., 
ata glance. See notice in this paper, Vol. 6, No 





the train was running down grade without using | 
steam, the engineer always put the reverse lever in | 
the forward notch. Now I think by keeping the | 
lever well back so that the valve would have short 
travel, there would be less friction. What do you 
think about it? A.—Runninga locomotive without | 
steam with the lever pulled back is destructive of | 
Take the | 
case of anengine with cylinders 24” stroke, cutting 
off at 6inches of the stroke. Asthe piston moves 
from the point of cut to the point of release, a par- 
tial vacuum is formed in the cylinder, and so soon as | 
the valve opens the exbaust, the hot cinder-laden | 
gases from the smoke box rush in to fill up the | 
vacuum in the cylinder. During the return stroke | 
compression begins about 8 inches from the end of 
the stroke, and as the compression is too great for 
the valve to hold down, the latter is jerked away off 
and valve clattering so well 
known when engines are run hooked up after the 
steam is shut off. Some cylinder cocks are made 
so that they will open when a vacuum is in the 
cylinder, and so prevent the from 
sucked in. Opening the cylinder cocks is a partial 


valve seats and injurious to cylinders. 


its seat causes the 


hot gas being 


41, page 9. Will forward on receipt of money or 
stamps. Also “Useful Hints on Steam,” 6 page 
book, mailed for 15 cents. E. E. Roberts. manu 


facturer of engines and boilers, 107 Liberty st., N.Y 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en- 
larged edition, with six additional plates, of Chord- 
al’s Letters, comprising the choicest selections 
from the series of articles entitled *‘ Extracts from 
Chordal’s Letters,”” which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi- 
nal illustrations by Chas. J. Taylor. One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 
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James Monahan is soon to erect a large tin-ware 
factory in Chicago. 

The Bethlehem (Pa.) Electric Light Company will 
erect a 24x37-foot brick shop. 

The Gardner Governor Company, of Quincy, IIL, 
received the first award at the St. Louis Fair. 


Steam Pump Works, Brook- | 


The Complete Practical Machinist, $2.50; the Pat- | 


Self-taugbt, $4 00; books for practical machinists. | 


Publish- | 


sold ; | 
special inducements offered; correspondence so- | 


MACHINIST 


J. L. Perry & Co, Berlin, Wis., have recently com 
pleted extensive additions to their machine shops. 

Keokuk, Ia., expects to have a new sewing ma 
chine factory, the company having $160,000 capital 

The Oil City Boiler Works, Oil City, Pa., have re 
cently built a large addition to their extensive 
plant. 


A company has been organized to start a factory 
and machine shep at Calera, Ala. Work has com 
menced. 

The Sharon (Pa.) Board of Improvements is offer 
ing free sites to manufacturers to locate new indus 
tries in that town. 

Walker & Co., Wood street, Phila 
delphia, will erect a second story addition to their 
machine shop 30x100 feet 
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Bros. 


Montague & White are to build a 21x160-foot 
three-story addition to their factory at Hope and 
Berks streets, Philadelphia. 

The Miltimore Car Wheel Company have ordered 
a 350-horse power engine, also a lot of machinery 
for their new shops at Garfield, Ill. 

The Dennison Manufacturing Company (tags) are 
about to erect a three-story brick factory 42xs0 
feet, at 43 & 45 Vale street, Boston. 

Joshua S. White is erecting a new building for a 
foundry in Pawtucket, R. I. It 
in size, and 19 feet high to the eaves. 

The Sharps Rifle Factory building, Bridgeport, 
Ct., will be occupied by the Annsville Wire Mills, 
recently burned out, near Peekskill, N.Y. 

The Lowell (Mass.) Machine Shop, which is one of 
the largest manufactories of textile machines in 
this country, is running on three-quarters time 

Robert Steinhardt is about to erect a three-story 
brick manufactory 24x80 feet, at Eleventh avenue 
and Thirty-seventh st., New York, to cost $10,000, 

Belcber & Taylor are making two additions to 
their Chicopee, Mass., Works, one 100x15 and one 
70x30. They manufacture agricultural implements 

The Morden Frog and Crossing Company, of Chi 
eago, have their new works at South Chicago com 
plete, and new machinery up, and will werk with 
200 hands. 

Nathan & Dreyfus, Liberty street, 
have got out a new locomotive guide-cup, the feed 
ing being done automatically by the suction of the 


cross-head, 


New 


The John Trageser Copper Works, 447 West 
| Twenty-sixth street, New York, will erect a new 


five-story brick factory, to cost $20,000, at 455 & 457 
West Twenty-sixth street. 

The Jobbers’ Manufacturing Company will erect 
new shops at 
and special machinery. Some of the shops will be 
ready for work next spring. 





The Wrought Iron Range Company, of St. Louis, 
recently made a contract with the St. Louis Malle 
| able Iron Company for 1,000 tons of malleable cast 
| ings, for delivery during 1884. 


Books of subscription for the Oxmoor (Ala.) Cot 
ton Mills were opened recently, and during the day 
215 shares were taken up. The capital stock will 
be $50,000, divided into 500 shares. 


The Shepard Hardware Company, Buffalo, N. Y., 
have recently moved into new quarters. 
building of the new works is 550 feet long, 260 feet 
wide, with wing 45xI80 feet, covering over three 


The main 


acres. 


| Mayo & Sons, woolen manufacturers, at Fox 
| croft, Me., propose to double the capacity of their 
works this season by the erection of a new mill 
| 80x45 feet and three stories high. They now employ 


70 hands. 


The round-house and machine sbops of the Chi 
|eago and Northwestern Road building at 
Tracy, Minn., are nearly completed, and the head 
quarters of that division will soon be removed to 
that place from Sleepy Eye. 


now 


postage, by James F. Hotchkiss, 86 John street, | 


Ww. Young & (Co., Worcester, Mass, have 
shipped eleven of their hand lathes within ten days 
to various parts of the country. Mr. Young says 
more lathes are being sold direct to 


smaller proportion to the trade. 


C. 
users and 


The Bridgeport Brass Company, Bridgeport, Ct., 


are erecting a new factory 150x35 feet, three stories, | 


and built of brick. This building is erected to ac 


| commodate their increasing business in the manu 


facture of electric light and telegraph wires 


William Frech, of Chicago, the Industrial 
World, has orders for 25,000 patent bracing-wheels 
from a New York concern. 
milling machines, and making a 
tools, expansion reamers, arbors, and mandrels 


says 


He is also building two 


number of new 


At meeting of cotton manufacturers at Mon 
treal, an arrangement was agreed upon and a con 


stitution and by-laws drafted by which all mills 


a 


were to shut down for the space of three or four 
months, to prevent the country from being flooded 


| with any one class of goods. 


Joseph Wangler’s Boiler and Sheet Iron Works 
have been considerably enlarged of late by the 
rection of a 26x140-foot, two-story addition, the 
upper floor of which is used as a sheet-iron depart 
ment and the lower floor as a boiler yard, with new 
office in front.—S¢. Louis Age of Sted. 


The Usher-Savage Iron Company, Lawrence, Kan 
was recently incorporated with $40,000 capital, to 
carry on a general foundry and machine business 
Engines, boilers, and flour-mill machinery will be 
their specialties. Mr. Savage has been carrying on 
a machine shop in Lawrence for more than a year 


) 


The Havemeyer Sugar Refinery Company have 
obtained a permit to build 
finery on Commercial street (Greenpoint 
N. Y Its cost to 


chinery. They also have a second permit 


a nine-story sugar re 
, Brooklyn, 

of ma 
to build 
a seven-story sugar refinery at same place, to cost 
MoO .000 

H. N. Nichols & Co, 
new works on the 
little beyond the 


is be $860,000, exclusive 


have just started up their 


line of the Union Pacific Road, a 
Colorado Iron Works, Denver, Col 
They have three very large and fine briek buildings 
Which they the Sharpneck 
steam stamp and other mining machinery in the 
future 


in will manufacture 


The Allen Riveting Machine Company, 304 Broad 
way, New York, are building one of their new sta 
tionary riveters, reaching 72 inches, for Me Williams 
& Brown, boiler makers, Jersey City, N. J A new 
feature of this machine is, throwing pressure auto 
matically against the plates before and during the 
operation of riveting 


A large cracker factory, belonging to Shaver & 
Dows, Cedar Rap la 
fire lately. Within a few days of the fire the ruins 


ids, 


. Was totally destroyed by 


} were cleared away and the foundation of a new 
| building laid. The works are now well advanced, 


fand will 


is to be 150x40 feet 


jand, within a short time, 


York, 
property of 


}and basement, 


Aurora, Il, to build water-wheels | 


be equipped with an entire new outfit of 
machinery of the most approved kind 


The Union Machine Shops, of St. Louis, have 
lately leased the large three-story building on the 
northeast corner of Fourth and Almond streets, 


will connect it with their 
works by the erection of 
feet 
some 38) feet 


another building 25x40 
and three stories high, giving them a works 
width Almond 
street for a distance of over half a block, 


in and fronting on 


The Crosby Steam Gaze and Valve Company, 
Boston, Mass., have issned a very neat and well 
arranged illustrated catalogue of their special 


manufactures, embracing adjustable pop-valves, 
steam pressure gauges, water gauges, the Crosby 
steam-engine indicator, cylinder lubricators, chime 
whistles, and other steam engineering appliances. 
Most of the engravings are new, and illustrate im 


provements in the goods represented, 


Rueben & E. 1. Comins have jyrehased the mill 
the Shaw heirs, near Rochdale, Mass. , 
fitting it up two-set mill. 
a new brick picker house 52x30 

A 
the 
Ma 


stories 


and 
They 


are for a woolen 


are building 
feet, one story, also new storehouse 30x50 feet, 
new 30-inch Hercules water wheel will supply 
by the Holyoke 
The mill is 56x40 feet, and three 
| he Woolen Me nufacturer. 


motive power, and was built 
chine Co 


The Warren Woolen Company, of Stafford 
Springs, Conn., has begun to build a three-story 
brick mill for making fine worsted yarn. The 
building will be 60x106 feet in size, with a disen 


gaged tower 80 feet high containing the staircase, 
and a water tank for fire purposes. The boilerand 
the 1x16 feet, the latter 


32x16 feet, are to be separate from the main build 


engine houses, former 
ing, asis also a drying house about the size of the 
boiler house. One hundred hands will be employed 


in the new mill. 


The Lidgerwood Manufacturing Company, No. 96 
Liberty street, New York, the ex 
tensive manufacturers in the country of hoisting 


Who are most 
machinery, having the largest and most complete 
works in that 
represented in Baltimore by the leading machinery 


line, have wisely determined to be 


agency house in this city, and hence have placed 
an their with Messrs. Morton, 
Reed & Co., who are so well and favorably known 
to the trade of the North and South as to scarcely 
need further The 


agency for goods 


any commendation. hoisting 


|} machinery of all kinds manufactured by the Lidger 


wood Company is constructed in the most sub 
stantial manner, and is adapted to meet the re- 
quirements Of all lines of work.— Baltimore Mamas 
facturers’ Record, ny, PR 







From a description in the Buffalo (N.Y.) A@ 
we gather the following particulars about the 
shops of the John 'T. Noye 
now building in that city: 

“The plot of land 
feet wide. 


Manufacturing Com 


feet 


purchased is 630 


long 


by 265 Spacious works now 


being constructed and will be completed by the 
middle of the winter. The new factory will be a 
vast improvement on the old one, both as to size 
being fully a third larger) and adaptability. A 
building 42x281 feet is now completed and full of 
machinery It will be used after the works are 
completed as a general machine shop Adjoining 
this is an engine-room, 32x32 feet, inclosing a 75- 
horse power engine. This engine is designed to 
furnish power for the machine shop only. Immedi 


ately cast of this is the foundry, a substantial brick 


structure, S0x120 feet. Attached to the foundry 
will be the wood-shop, brass foundry, cupola, core 
rooms, and a cleaning-room annex, 22x50 feet, and 
sand-room, 22x46 feet. 

* Adjoining the foundry and running parallel to 
it will be located a large blacksmith shop, while on 
a pattern-shop, 42 feet by 13z 


the lake-view side is 


and three stories high. This building is well ad 
vanced. It is the plan to build a large and impos 
ing structure adjoining on the west in the near 


future for offices, but it will not be undertaken this 
winter.’ 


‘Still further cast is the main building of the 
works. It will be 300 feet long by 50 feet wide, tw 
stories high. The side walls of this structure are 
welladvanced. Independent of this is the engine 


and boiler house, 16x56, inclosing a 100-horse power 


engine, which will drive the machinery in the main 


building 
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Machinists’ Supplies and Iron, 





New York, October 11, 1883. 

Sterling Elliott, Newton, Mass., has issued a card 
notifying customers that he will furnish cutters as 
thin as 1-16’ for use with his cutting-ofl tool. Extra 
cutters, thick or thin, will be furnished at 15 cents 
each, or $1.20 per dozen 

In iron we quote: No. 1 X Foundry, $21 to $21.50; 
No.2 X Foundry, $19.50 to $20.50, 

Scotch Pig—Coltness, $23.25; Glengarnock, $23: 
Gartsherrie, $23.50; Summerlee, $22.50, with lower 
prices to arrive. 


Copper—Lake, 154c.; other brands, 144c. to 


143Q¢ 

Spelter—Refined, 8c. to 834c.: Silesian, 5c. to 
diac. 

tin in jobbing lots—Banea, 2134c.; Straits and 


Malacca, 21c. to 21we 

In boiler plate we quote prices as follows, but 
the market is weak and concessions freely made on 
desirable lots 

Tank, 2léc. to 234c.; Refined, 234c. to 2 §-10e. ; 
Shell, 314c. to 3%¢c.: Flange, 444c. to 43¢c.; extra 
Flange and Fire Box, 54c. to 54%c.; Siemens Steel 
Plate, 5c. to 6e 


+ WAN TED * 


** Situation and Help’ Advertisements, 30 cents for 
each seven words (one line) each insertion Copy 
shouid be sent to reach us not later than Thursday 
morning sor the ensuing week's issue. 





Wanted—Several first-class moulders and ma 
chinists. Apply, Fort Scott Foundry and Machine 
Works, Fort Scott, Kansas. 

A machinist of ten years’ experience on jigs, 
tools, &c., for milling, drilling, and screw machines, 
desires a situation. Address J. A. B., this office. 

Wanted—An experienced foundry foreman ; must 
be experienced on general jobbing, handling men, 
&c. Address, stating age, experience, reference, 
&c., ** Melter,” care of AMERICAN MACHINIST. 

Wanted—Parties traveling for other houses and 
selling to users of steam boilers, to take charge of 
a small and fast selling article; good references 
required and the kind of trade solicited. Address 
** Manufacturer,” care AM. MACHINIST 

First-class mechanical draughtsman and engi 
neer, graduate; able to construct any kind of ma 
chinery and buildings (experience in gene ral ma- 
chinery, tools, sugar, glucose, breweries, ice-ma 
chines, &c.) desires situation. 
Clark street, Room 40, Chicago, Il 

Wanted—A smart, active young man; one who 
has bad experience in managing help, and is not 
afraid of work, wanting a situation as foreman, to | 
look after one room in a machine shop, can hear of | 
a noes chance by addressing to lock-box 709 Yon- 
kers, N. Y 

Parties (who will make favorable terms) wishing 


to dispose of part or all of a modern, well-located | 


machinery iron works to a well-known, thoroughly- 
posted, reliable, and experienced man, who can 
command large trade. Address, with particulars, 
‘Construction,’ care of AMERICAN MACHINIST. 
An experienced, reliable, business and mechanical 
man, having splendid record and large acquaint 
ance, wishes to arrange with first-class manufac- 


turers to handle their goods in St. Paul, Chicago, | 


or New York. Address ** Manager and Salesman,” 
care of AMERICAN MACHINIST. 


Wanted, at once—two first-class, experienced, 
mechanical draughtsmen—experience considered 
as first qualification. Foreigners who cannot talk 
and understand English well, please not apply 
Address, giving full particulars as to years of prac- 
tice, character of work done, wages expected, &c., 
Brown & Sharpe 
dence, R. I. 


A reliable and competent mechanic desires a 
situation as superintendent or foreman Expe- 
rienced in management of shop and men, design 
ing and constructing tools, fixtures, etc., for the 
economical manufacture of duplicate, or inter 
changeable work. Good references. Address, Box 
2, AMERICAN MACHINIST 





Manufacturing property for sale, 30,000 feet floot 
space,competing point for four trunk lines railroads, 
switeh from door. Write for te rms and description 
B. W. Payne & Sons, Corning, N. Y. 





“= EB” E_a Ee A 
Ww ACCES Ew BC Pew 


Of light and medium weight made complete for use. 
Machines invented and designed and made to work 1n any 
practical purpose 


C. WING, Pattern Maker, Greenfield, Mass. 


Address I. K., 125 | 


Manufacturing Company, Provi 


AMER 


BRASS WORKING MACHINERY. 


| 12 I. & 16 it. —— 





Double Key 
Lathes, 
Speed Lathes 
Slide Rests 
Revolving 
Chucks for 
Globe Valves, 
) Two-Jave 
Chucks, 
Small Tools 
and 
Fixtures, 


WARNER & SWASEY, Cleveland, 0. 
The Economic Patent Boiler Feed Pump 


Manufactured by I. B. DAVIS & SON, Hartford, Conn. 
sion 








The only double-acting geared pump, geared five 

toone. Allits parts are arranged for ‘durability. 
| It is made of the best material and in the most 
} workmanlike manner. Economicat in its operation. 
Interchangeable in all its parts. Duplicates of all 
the parts always kept in stock. 


BENJAMIN F. KELLEY, Agcit, 


| No. 9f Liberty St., New York. 


“COMPOUND” BOILER: 


HOW TO USE IT AND RUN IT AT SEA, 


| Explaining causes of all corrosion and the forma: 

‘tion of seale, with instructions for its entire pre- 
vention, together with useful information for main- 
taining Steam at Sca. Illustrated. By a Sea-going 
Engineer. 8vo, paper, 40 cents. 


E. & F. N. SPON, 35 Murray St., N. Y. 


RORBES J, FURTIS 


Bridgeport, Conn. 

M’f’r’s of 

FORBES’ 
PATENT 


Die Stocks, 


, f pes Chrentting 
. r jand cutting o 
| — a ih jpipe without 
Ns Wg Fl 1 atl the aid of vise. 
mall ss sui i Only one 
7 man re 
uired to 
thread 6 
in. pipe. 


























) if 
ang? mt er » int 





we 


a aE ae 





@ na 
few and Complete 


JUST PUBLISH HD 


lllustrated Catalogue, 





OF BLAKE’S — 


STEAM 





PUMPING MACHINERY. 


SEND FOR A COPY. 


Address, GEO. F. BLAKE MANUFACTURING COMPANY, 


95 & 97 LIBERTY STREET, 
NEW YORK. 


| 44 WASHINGTON STREET, 
BOSTON. 





COOKE & CO.,™ 


22 CORTLANDT ST., 
NEW YORK. 


AGENTS FOR THE 
Greenfield Vertical Engines 


2s to 30 Horse Power. 


Unequaled in workmanship 
and quality of material. Prices 
lower than any other first-class 
engine. 

ALSO 


SUPPLIES 


For Machinists, 


Railways, 
Mills, Mines, &c. 


Please send for circular and 
state that you saw the adver- 
tisement in this paper, 





Machinery & = : 


nley's balit Farges, 


FOR HARD COAL OR COKE, 


BRADLEY & CO., - Syracuse, N. Y. 


&ICAN MACHINIST. 
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The Deane Steam Pump Co. 


ELIOT YORE, MASS. 


Send for new 


92 & 94 Liberty St. | 54 Oliver St. | 49 N. 7th St. | 226 & 228 Lake S: h | e005 008 M. Main St 
Illustrated NEW YORE. | BOSTON. Pers. CHICAGO. ST. LOUIS. 
Catalogue. MANUFACTURE 
INDEPENDENT x, TTA Ponrine Meacnuery 





CONDENSING APPARATUS ‘& 


A SPECIALTY. 


UNION 





For Every Possible Duty. 
STONE COMPANY, 


Patentees and @) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. ° 
Automatic Knife Grinding Machines, Wood jf Reiting Wheels, Grinders’ and Polishers’ Supplies. 
Catalogues on application. 38 AND 40 HAWLEY STREET, BOSTON, MASS. 


CAMERON STEAM PUMP 


fs the Standard of Excellene 


AT HOME AND ABROAD. 
er THEA. S. CAMERON 


a 2 Steam Pump Works, 
— i 2 2 ~ Foot of Bast 28d St., NEW YORK. 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. _ It is moderate in 
cost, compact in form, and not liable 


to get out of order. 
—BUILT BY— 


THE HOLYOKE MACHINE CO. 


SHOPS 
Holyoke and Worcester, Mass. 














Send for Catalogue, Circulars and Price List 
to either of the above places. 








The Star Tool Co., 
Micini T Tous 


FACTORY: 


Providence, R.I. 
eateiite 
Boston: 220 Franklin st. 
Chicago: 228 Lake S! 










CLEVELAND. ‘TW Nt DRILL ie Gee eet 
BETTS MACHINE CO, 


Wilmington, Del. 


MAKERS OF 


Measuring Implements, 
STANDARD GAUGES, 


ANY Size from !; inch to 6 inch. 


GUARANTEED ACCURATE 
TO 1-10,000th OF AN INCH 













jy Used in nearly all the large 
machine shops in the country. 


MEASURING MACHINES, 


THREE SIZES, 
4 Inch, 12 Inch, and 24 Inch. 








CRESCENT AND FLAT-BAR PATTERN, Will measure the 1-10,000th of au Inch 





rietedna ra 
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NICHOLSON FILE CoO., 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


“‘Nicholson File Co’s” Files and Rasps, ‘‘ Double Ender” Saw Files, ‘‘ Slim”? Saw Files, 
‘¢Bacer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steel: | 


Manufactory and Ofices at PROVIDENCE, R.1.-U. S. A. 


TESTIMONIAL ON THE MERITS OF THE 


|e, TABOR INDICATOR. 


ri 
ARMINGTON & SIMS ENGINE CoO.. 
PRovIDENCE, R. I., August 24th, 1888, 


| 


















SHCROFT MFG. Co., 
111 Liberty Street, New York. 


Gentlemen:—Your letter received. 
Tabor Indicator has been satisfactory. We ordered one of 
your first indicators to test our 12x12 engine, running 350 
revolutions per minute. This was the irst engine we built 
for Mr. Edison, i> was sent to the Caris Electrical Exhibition 
with his large dynamo; we have built 135 engines for him 
since,we used every indicatorin the market at that time, and 
all failed to produce a satisfactory card xt 350 revolutions, 
except the Tabor. To this instrume:t is our successina 
measure due. We now have three Tabor indicators and you 
have our order for one pair to be sent to England 

Respectfully yours, 


MILLING MACHINES. 


THE “MONITOR.” 


THE A 










Our experience with the 

















SIMS, Supt. 









Universal, 
and 


C. E. LIPE, Synacusz, N.Y. 


Manufacturing 
Special. 





FRIEDMANN’S 


Patent Ejectors, | — 
WATER ELEVATORS, 


For Conveying Water and Liquids, 


Pat. Oilers & Lubricators, &, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 


il 


ANEW LIFTING & NON-LIPING INVECTOR, 


BEST BOILER FEEDERS IN THE 
WORLD. 


Pratt Return Steam Tra 


& CADY CO., 








P Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 
All sizes and 
styles for every 
class of work. 


BUFFALO 
FORGE 


MANUFACTURERS, 


This trap auto- 
matically drains the 
water of condensa- 
tion from heating 
coils, steam radia- 
tors, drying ma- 
chines,‘boiling pans, 
and wherever con- 
densation occurs in 
steam pipes under 


THE PRATT 














MACHINIST 


— TH HK 


Fleetwood & Dexter 
SCROLL SAWS, 


For all manner of cutting in wood and metal, after 19 years’ use, have 
proved superior in all respects. 
TRUMP BROS. MACHINE. CO, 





WILMINGTON, DELAWARE, 


LECOUNT’S STRAIGHT TAIL DOG, — 1 de driven trom a Stud in the Face Plate. 


PRICES. 








No. 1, > dec $ .70 No, 10, 24 in., $1.60 

a et) i 6 ° 1.60 

3, 1 80 12. 3 1.80 
“ 4, 1% 95 13, 34 2.00 
oa 95 14, 4 2.30 
in oe, 1,10 15 » 4h 3.00 
sii 4 16 1.10 “165 3.50 
“ 134 1.25 “ 17, 5% 4.25 
san ° 2 1.40 7 676.6 500 
1 Set to 2inches, $9.05 Full Set, $34.10 


LceCOUNT, South Norwalk, Conn. 














FOR A THE NEW PULSOMETER, 
The cheapest, strongest, most simple, compact, 
COMBINED durable, effective and econ al Steam Pumpin 
the market, for raising liquids under and wp $e 109 
feet No Machinery, No Oil, No Special Care 
unc an ears Can be worked suspended by a chain Will pass 
grit, mud, sand, pulp, ete., without injury to 





ta parts t oO ate ve from boil 

of beautiful design, of great strength - ink it Pri r - A 0 al fone pe Tr hour, $50 ; 
™and capacity, and thoroughly reli- 1,200 do. #75; 3,600 do. $100; 6,000 do. $150; 
< able, a dress 10,000 do 175 ydo, * 5.000 do, &2 27h. 
: r > 45,000 do #400; W do. &500 .12 20,000 do. $1, 006 
‘Lambertville Iron Works, Writ fori justrateat dese iptive book with 
testimonials, etc ailed free Lalsometer 

LAMBERTVILLE, N. J. Steam Pump Co., 8&3 John St,, New York 








THE 


M. T, Davidson Improved Steam Pump, 





MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 





Warranted the 
BEST PUMP made 
for all situations. 










Philadelphia Agent : 


DANIEL KELLY, North Seventh Street. 


W.J0H 


ASBESTOS 
ASBESTOS ROPE PACKING, 
ASBESTOS WICK PACKING, 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, 


ASBESTOS GASK ETS, 
ASBESTOS BUILDING 


Made of strictly pure Asbestos, 


H. W. JOHNS MFG CO., 


87 MAIDEN LANE, NEW YORK, 


Sole Manufacturers of H. W. Johns’ Genuine 
ASBESTOS LIQUID P! pa ROOF 
PAINTS, ROOFING, STEAM PIPE AND 
BOILER Cc SEMENTSN’ FIREPROOF 

| COATINGS, CEMENTS, ETC. 


Descriptive price lists aad samples free. 


Superior 10, 12 & 16 in. 


Speed Lathes 


dl 








Steam, Water, 
PA Air and Gas. 


Automatically re-"%~ 
duces the pressure KY 


in pipes to any de- 
sired extent. 


ROSS 
VALVE 
co. 


652 RIVER ST. 
TROY, N. Y. 


a NEW’S PREPARED 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 38 John Street, New York 


FELT, 




















pressure (whether 
above or below the 
boilers which sup- 
ply the steam), re- 
Smturning the same 
am direct to boiler. 

The only trap that maintains its full capacity when pressure isreduced, 

Offices & (SIGOURNEY ST., HARTFORD, CONN. 
Warerooms; (A. ALLER, 109 LIBERTY ST., N. ¥. 


PATENT 


Sizes made 
from % to 3'4 inches, 
advancing by sixteenths, 









co. 


BUFFALO, N.Y. 


OISOWARCE 


Send for ata 
lo gue 
prices. 








Superior to any shafting in market for the following reasons, viz. : 
1st.—It is perfectly straight and round. 
2d. —It can be rolled accurately to any desired gauge 


3d.—It has the beautiful blue finish of Russia Sheet Iron, rendering it 
less liable to rust or tarnish than shafting of the ordinary finish, 
with references and other 


HOT ith.—It will NOT SPRING or WARP IN KEY SEATING like 
m 
information 


on of the other manufac ture d sbatting sora in the mar 
urnished on application to 


AKRON rRoN co., POLISHED 


LINE AND COUNTER SEL \FTING. 
AKRON, O. 


5th.—The surface is ¢ ompose dof 
MAGNETIC OXIDE OF IRON, 
It is made of superior stock 
Sole Manufacturers, 
Or K, P. BULLARD, 14 Dey St., New York, 


pores a supe mor r journal 
earing surfa 
General Eastern Agent. SHAF TI NG. 
Improved Hoisting Engines 
y) 


Specially adapted for 


MINING PURPOSES. 
ALL SIZES. 
With Reversible Link Motion, or 
Patent Friction Drum. 


Manufactured by the 


LIDGERWOOD MF’G CO. 


Offices and Salesroom : 96 Liberty 
Street, N. Y. 


Works : Partition, F erris, and Dike- 
man Streets, Brooklyn 

S. WORMER & SONS, Agents, 

Chicago, St. Louls & Detroit. 


Price lists, 


6th. 





G. 





anc] 











c £2 
se = wt Built by 
oa o a S FAY & SCOTT, Dexter, Me. 
Lad ® = Bs Send for Description. 
Ses; W. C. YOUNG & CO, Worcester, Mass, 
| br by = MANUFACTURERS OF 
mst: ENGINE LATHES, HANDALATHES, 
Ee os fe Foot Power Lathes, Slide Rests, &o. 
Bee: = 
ease 
|G = O 
a— = 
2s 





BEVEL GEARS, 


Cut Theoretically Correct. - 


For particulars and estimates apply to 


BREHMER BROS. 


Machinists, 
440 N. 12th Street, Philadelphia, Pa 


‘Ti Brayton Petroleum Engine Co. 










’ 


work 


Designed expressly for nice machinists 
By its use an absolutely level surface can be ob- 


tained with very little troub le. Size of File Block, 


214’" wide, 10’ long, 34” thick. 


KEARNEY & FOOT, 101 Chambers St., N. Y. 











| se He =f. || WORTHINGTON 
1222 | PUMPING ENGINES 
47| STEAM PUMPS. 

SAFETY! ECONOMY! a Henny B. WORTHINGTON, 


New York, 


St. Louis, Boston, S. Franciseo. 


Chicago 
Expense Ceases When Engine is Stopped. et 
While the cheapest motor in the world for continuous 
running the cost of fuel becomes a mere trifle when power is 
required at intervals only. 
" 
Oe MITH Philadelphia, Pa 











8 WORMER & 80N8 Detroit, Mich: } 
G 8S. WORMER & SONS... C hicago, il Agents, 
r s.BO SWMAK ak hae “St Louis, Mo. ) ee 
ROBINSON & CARY.) ..""". “St. Paul, Minn. 
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THE HANCOCK INSPIRATOR THE HARRISON SAFETY BOILER, 


For All Steam Purposes, 


The Standard for Stationary, Marine, Locomotive Fs =—THE BEST =— 
AND ALL CLASSES OF BOILERS. |) Mime ete Unoqualled for SAFETY, DURABILITY, and the 
; | IPRS Os woe oh ECONOMICAL GENERATION OF DRY STEAM. 
Over 45,000 in Use. ; 


Address, 
Adopted by the Largest Mills and Manufactories 



















HARBISON SAFETY BOILER WORKS, 


Germantown Junc. Philada, Pa. 
Or GRAYDON & DENTON MANUF’G CO., Gen. Agents. 
No. 1 Park PLace, NEw YORK. 





Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


; | CLUTCH PULLEYS 
34 BEACH STREET, BOSTON. FRICTION AND CUT-OFF COUPLINGS, 
SCHULTTE & GORKHRING, Manufacturers. JAS. HUNTER & SON, North Adams, Mass. 


A KORTING DOUBLE TUBE eB ee 


INJECTOR, RAVERSWOoD UE PROCESS PAPE 


KMAN SLE N Y. | In Sheets and in Rolls. Prepared and Unpre- 


i THE LEADING BOILER FEEDER. | pared. The best article for copying Drawings. 
‘PARAGON & DUPLEX DRAWING PAPER. 

































exp Y01 =| OPERATED BY ONE HANDLE. 
CIRCULAR. Will Lift Hot Water through Hot Suction Pipo. Guaranteed to Work under all conditions. Union Tracing Cloth, 
SS 1k, A Ce tiie tie Sve Suh MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 
1th SE UNEDRING C . eeticat Ste Boston. | GEORGE A. SMITH, bei 'y3¢ Main ft agg og Va. In largest variety. Send for Circular. 
INGINEERING CO., 709 Market St. .St. Louis. | H. P. GREGORY «CO alifornia an Fran’co, 
t. REMNEDY. 43! ISB slake S .; ie nver, Col. | PHILIP BUCHNER, 325 Robert St., St. Paul, Minn KEUFFEL & ESSER, NEW YORK. 
Gi. R. LOMBARD & CO., 1026 yee St., ale Ga. 








CUTTING OFF MACHINES, 


4% in. and 2% in. 


LET ATORS aa a an sue i _ 


Ww », B 
| Hydraulic, Steam, Belt, ET AMMERS. ARREN HASKELL & CO., Boston, Mass. 


PROVIDENCE, R. I. 


IMPROVED _ PLANER 


Pianes 16 inches 
high and wide, and 
has 12 inch stroke 


Friction Pulleys, oat ees | C LE Mm & M O RS E 











cro jan Jangulat and Hand Power, | poubie and Sing, raryine trom 500 co 88000 mee YALE CLOCK €0., 


in weight, and adapted for every variety of work | 
With most approved Safety | The Double machites are equal to two Jingle ones. 
Devices such as as each side is worked — Also 


AUTOMATIC HATCH DOORS ADJUSTABLE J ELV 
‘ HIONED HAMMERS 
PNEUMATIC SAFETY CLUTCH, &C, Of all sizes, mm... for efficiency and durability 


ALBRO-HINDLEY fé same o escale 
SCREW GEARING. The none & Stctatter Co., noo grep Lie aia 


41] & 413 CHERRY ST., Phila, | ; : THE 


74 Branch Office, 108 Liberty St. N.Y. GA R D N E R 


ORIGINAL 
COMPENSATION 


team Gauge Co. & (OVERNOR 










NEW HAVEN, CT. 
Special facilities for mak- 
ing INVENTORS’ MODELS, 
ELECTRICAL APPARATU $ 
and other mechanism requir- 
ing BRASS WHEEL GEAR- 
ING. Estimates for ms: anu 


in cut, or cross feed 
only, if desired. 

Also, quick return 
motion and screw 
running whole 
length under bed. ! 

t is self-oiling in | 
its ways. 


R.A. BELDEN te 
. aco |§ 

























Danbury, Cons, | | 


[MACHINERY im LE 
7 For Reducing and Pointing Wir, STEAM PE 


Especially adapted to pointing wire rods and ( \]/ (if 
wire for drawing. 4 





Bus. Estab. in 1851. 
Incorporated in 1954, 






F.E. REED, 


Worcester, Mass. 





For machines or information, address the WITH OVER 27 000 IN USE. 
manufacturer, LANE’S | etateaited a iitiaiiaian Mtiaad 

i J ¢ ’ 

S. W. GOODYEAR, Waterbury, Ct, | M2°VEMEN?. AU Convenience, Durability, Work 
i manship, and Design. Address, 


THE 


Mate Sensitive Drill 


IMPROVED A 
drilln tee apid work a Thompson’ s Indicators 


prevents clogging and breakage 

of arms R..# a swinging table AMSLER’S 
with attachment for center drill- > - 
ing. Instantly adjust ible to dif | POLAR PLANIMETER, 
ferent lengths of work. Over ar | | AND THE PANTOGRAPH. 
already in use. Send for circular. 


DWICHT SLATE, | ‘AMERICAN STEAM GAUGE (0., 
Sole Manufacturers, } 
HARTFORD, CONN, 36 Chardon Street, Boston, Mass. | 


ROB ERT KENT Send for New Illustrated Price List and name this paper, MEW HAVEN MANFG. co., 
n) 
} 5 


ea J.C. BLAISDELL, Pres. 
} \ x T Per TT Sup’ 
| 45 to 49 Jay St.,B’klyn, N.Y. | E. BURT PHILLLPS, Treas. H. K. MOORE, Sup't New Haven, Conn. 


“poate ewe oy UN - WMG Micmmy, = Se 


f B E NDING | Planers, Shapers, Drills, Slotters, &c. THE H. HeeTen & e* oO 


ROLLS. Canal St., Windsor Locks, Ct., U.S. A. 


Bm. ALSO, 
Punching, Shear- | 
_—>ing, and Riveting 


MACHINES, 


WESTCOTT’S ons 


QUINCY, ILL. 


Engine Lathes, Hand ee NEW YORE AGENTS, JAMES BEGGS & CO.. No. 9 DEY ST. 
"They > ks 
SLIDE RESTS and PLANER CENTERS, |" SLOT COM Chucks 


“The Horton Lathe Chuck, 


on their Face. 
1 Catalogue. 

















Is Stamped Plainly 


Send for Illustrated , 























TR 








Ope’, ORILLS 
METAL GW 00D. 





accunnc, s 
“ALIONeWIs* 


— , , 
SwEETLAND & Co. oC, a 








Send for Price List. 





Little Giant *‘ Improved.” 


ONEIDA STEAM ENGINE & FOUNDRY CO. 
ONEIDA, N. Y. 


NO BACKWARD MOTION TO DULL THE TOOLS. 


For Sale by the Principal Hardware Dealers. 


| J.H. HOAGUE & CO., Man’f’r, CHICOPEE, MASS. 





a 
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MORSE TWIST DRILL & MACHINE COMPANY, 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 










Drills for Coes, Worcester, Hunter and other Hand Drill E 
Drill Chucks, Taper Reamers, Milling 
Whitworth Standard Gauges. 


Adjustable 
All Tools Exact to 
GEO. R. STETSON, Sup’t. 


AMERICAN 


NEW BEDFORD, 
MASS. 


-resses. Drill Grinding Machines, Center and 
Cutters, and Special Tools to order. 


EDWARD S. TABER, Pres’t and Treas. 





IMPROVED RADIAL DRILL 


MANUFACTURED BY 


HILLES & JONES, 


WILMINCTON, DEL- 


THE MOST CONVENIENT DRILL 


FOR ALL KINDS OF WORK. 


The radiating-arm traverses freely in all directions, 
earrying drill, spindie and gearing backward and for- 
The arm 
placed in any position, radiating from column 
as a.._oter, enabling a large number of holes to be 
drillea in succession on the same surface without 


ward by rack and pinion and hand wheeis. 
can! 


moving the work. FE i 
geared, with automatic feed motion. 


Each machine is double back- ‘ es = 
Extension base plate is planed off true and slotted. Four sizes. 





— 








ESTEA 














ATOM 


EWRITE 


DEAN BROS’ 
M PUMP WORKS, 


INDIANAPOLIS, IND. 


Boiler Feeders, Fire Pumps, 
Vertical Pumps, Air Pumps 


mim & Condensers, Water Works 


Pumps. 
FOR CATALOGUE & 
PRICES. 





DROP FORGINGS oe sree 


BEECHER & PECK, NEW HAVEN CONN. 


PRCKS PET! DROP PRESS. 


CONN. 






->-REECHER & PECK, 





A.M. POWELL& CO., 


Worcester, Mass., 
MANUFACTURERS OF 


Tron Workin Mae 


ENGINE LATHES 


16 ineh to 80 inch Swing. 


PLANERS 


To Plane 22 to 32 inches Square. 
Chucking Lathes, Pulley Lathes, &c, 


ee Write for Prices and Descriptive Circular 











Dowel Machines 
Band Saws, Rotary and Stationary Bed 
» Planers, and Buzz Planers, Jig Saws, 
* Variety Moulding Machines, Pattern 
Makers’ Lathe, Boring Machines. Way- 
motb J athes. 

? Also, a large stock of Second-hand 












Machinery, consisting of Machin- 
ists’ Tools, Woodworking Machinery 
and Engines and Boilers. Send 
.- stamp for new illustrated catalogue. 


-- Justout. ROLLSTONE MACHINE C0, 
45 Water St., Fi.chburg, Mass. 





Sr Sold at all Machinists 
at Supply Stores, 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 


W.H. Warren 


WORCESTER, 
12” stroke planes 36 
14” 42/’ 
together with 5 ft. Radia] 
Drill, illustrated in the is- 
sue Aug. 18, are aspecialty 


SWIFT'S AUTOMATIC 


LUBRICATOR 


FOR STEAM ENGINES. 
POSITIVE FEED, 
FLASH ‘‘ SIGHT.” 

NO EXTERNAL OR INTERNAL PIPES 

NO CLASS TUBES, 
OR LOOSE JOINTS. 


ALLEN W. SWIFT, 
Eimira, N. Y. 





MASS, 


long. 








OR STEEL? 


me, 


Almond Drill Chuck, 


SHAPING MACHINES. 


6 in. and 8 in. Hand and Power, 
SEND FOR CIRCULAR, 
BOYNTON & PLUMMER, Wercester, Mass 





PAYNE’S AUTOMATIC ENGINES, 





1840 





stablished 


x 


E 


4 


Spark Arrester. Vertical Portable. 
Reliable, durable and economical. will furnish a 
horse power with \4 less fuel and water than any other 
engine built, not fitted with an automatic cut-off. 
Send for illustrated Catalogue c. c., etc. for inferma- 
tion and prices 4B, W, PAYNE & SONS, 
Box 1230, CORNING, N.Y 





TRENTON, N. J. 


Five smaller sizes, at $” to $27. The only Par- 
EAGLE ANVIL WORKS, 


Largest size has 8 inch Jaw—opening 10 inches, witn 26 


nch Lever. 
allel Vise that will stand heavy work. Send for circular to 


4, 


1 


Fisher Double Sorew Leg Vise, 


Stronger Grip than any other Vise. 
ALWAYS PARALLEL AND CANNOT BE BROKEN. 


MACHINE MOULDED 


Spur and Bevel 


GEARS 


Pulley Castings, &, 


Special Inducements 
to the Trade, 


n application. 


POOLE & HUNT, 


Baltimore. Md, 















MACHINTST 13 
| BRAINARD 
Mtg Mach 
UNIVERSAL, ‘6 sizes.) 
PLAIN, INDEX, 
; KEY SEATING, 
re TRAVELING HEAD, 


and other MILLING MACHINES made by 
o é@ 


oF ge” ARANNARD MILLING MACHINE C0, 
D, SAUNDERS’ SONS wee 


Boston Office, 36 OLIVER STREET. 
MANUFACTURERS OF THE ORIGINAL 


Tradl I.X.L. Mark. | NEW YORK: Satie Mica : , 111 Liberty St. 
Pipe Cuttings Threading Machine. 


PHILADELPHIA ¢ H.B, Smith Machine 00., 925 Market St 
CHICAGO. C. E, Jackson, - - - 228 Lake Street. 
Sr. LOUIS: Hill, Clarke & Co., 800 N*th Second St 
San FRANCISCO: HP. Gregory & 0o., 2.& 4 California St. 
BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS, 
PIPE CUTTING & THREADING MACHINES 
For Pipe Mill use a Specialty. | 


Send for Circulars. YONKERS, N, Y.| 


OY 








THE BARAGWANATH STEAM 
JACKET FEED WATER 
HEATER & PURIFIER. 


Manufactured by the 


Pacific Boiler Works 


OF CHICACO, 
Best Feed Water Heater 
IN THE WORLD. 
Delivers Feed Water several 
degrees above bowling point. 
BEDUCES BACE PRESSURE 
ON ENGINE. 

Prevents and removes Scale 
and incrustation from Boilers. 


SAVES FUEL. 
Increases the steaming capa- 
city of boilers, and saves 
boiler repairs. 


WH, BARAGWANATE, 


PACIFIC BOILER WORKS. 
CHICAGO, ILL. 





E. G. FELTHOUSEN, “sy 


Manufacturer of 


Cylinder Oil Pumps, 


RATCHET DRILLS, GAUGE COCKS, FLUE CLEANERS, &c. 


N 
1 LMM LE AY LYELL; 









Each Gauge Cock has four inches of Jenkins’ Pack- | 
ing. One packing will last several years. | 
Cc. M. MORSE, Eastern Agent, 


Office, 12 CORTLANDT ST., N. Y. | 


THE DUPLEX INJECTOR, 


THE BEST BOILER 

FEEDER KNOWN. 
Not liable to get out of | 
order. Will lift water 25 | 
feet. Always. delivers 
water hot to the boiler 









— > 





FEED A.F.C USHMAN Sizes, Independent, 4Jaw 


MANUFACTURER OF Combination Universal Geared 
r. Brass Finishers’ 2- 







Willstart when it is hot. | 


® Will feed water through | 
a heater. Manufactured | 


and for sale by 
‘TH 


Machines, and Amateur Lathes, 
Centering and Drill Chucks, 


SEND FOR CATALOGUE, 


HARTFORD .CONN.U.S.A. 


E ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 





JAMES JENKS, 
Detroit, Mich. 


6 HARLES MURRAY='¢ 
G 














w/ RITINE RON wooD\y . Patented 








Augu 





st 31, 1876. 


55 ANN’ ST. 4 New Yori: 





| = 
AMERICAN SAW CO.. Trenton, N. J. 


S. ASHTON HAND, 


Toughkenamon, Chester Oo. Pa, 
MAKER OF FIRST-CLASS 










ress, TAY 


(Please Mention this Paper.) 


Add 





JEWEL 


y FLUE HOLE 
“Caras ENGINE LATHES 
; poking Bop | Is now in position to put on the market 
a grinding on end, | 1.4” ENGINE LATHES OF NEW DESIGN — 


CO.. CHICACO, 


guaranteed to be equal in material, design > 
workmanship to the best ever offered. 2 


MACHINE SCREW CO. 





ILL | 












IIT LIBERTY ST NEW YORK 
MANUFACTURERS OF 


TALLMAN A McFADDEN, Philadelphia, Pa, STANDARD MACHINE SCREWS. 


IMPORTERS OF JONAS & COLVER’S 


FIN ewe TOOL steht, 


FOR CUTTERS, MILLS, TAPS, REAMERS, AND ALL 


BimNw ee TOO.Lse&. 


SEND FOR STOCK AND PRICE LIST TO 
PRATT && CAINDESZ, Fiartford, Conn. 
— WITH PATENT. 


REVOLVING HEAD SCREW MACHINES avroma'ric wink FEED. 


Extra Strength and Power, of a Superior Design and Finish. 
WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 


TERA 


Galloway Boiler, 


Safety—Economy in Fuel } 
Dry Steam without Superheating. 


we 
is Correspondence solicited. Address, 


ma Edgemoor Iron 0o., Wilmington, Del. 


TOOLS for Machinists, Amateurs, Jewellers, Model 
Makers, Blacksmiths, Carpenters, Coachmakers, ete. 
Send 20 cts. for new Metal Worker's Catalogue, 300 Pages, 
Wood Worker's Catalogue fi 
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14 AMERICAN 


WILLIAM SELLERS _& CO., 


EPELILADELYPHIA, 


Mashiay Shop aad Railway 


EQUIPMENTS. 


i Shafts, Couplings, Hangers, Pulleys, Mill Gearing, tee 
Lathes, Planers, Drills, Shapers, Bolt Cutters, Twedell’s 
Hydrauwic Riveters, etc. Railway Turntables and Pivot 
Bridges, Gifford Injectors, Seller’s Improvements. New 
Patterns. Simple, Effective. 


NEW YORK OFFICE, No. 79 LIBERTY STREET. 





Sendfor ¢ 
Catalogue 

and 
Prices. 








CARRY ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVERY — 


J.A. FAY & CO.,cxeNNet® “OTTO” GAS — 
OVER 10,000 
IN USE. 





BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, dec. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawing Machines, Spoke and 
=' Wheel Machinery, Shafting, P ulleys, 

ete. All of the highest standard ot 





excellence. 


on CHER, SCHUMM & 
W. H. DOANE, Pres't. 3 


SCHLEIC Co. 
D. L. LYON, Sec’y. Main Office & Factory, $d & Walnut Sts., Philad’a, 
Branch Office, 214 RandolphSt., Chicago. 
CURTIS 


FOR LAGGING STEAM ENGINE 


Pressure Regulator CYLINDERS 


For Steal, Water and AIT, Ise Fireproof and Indestructible 


MANUFACTURED BY MINE AX: WOOK. 


Curtis Regulator Co. Sample and Circular free by mail. 
U.S. MINERAL WOOL CO., 22 Cortlandt St.. N.Y. 
51 BEVERLY ST., inter 


Boston, - 
GENERAL AGENCIES: 

109 Liberty St., New York. 

925 Market St., Phila., Pa, 

80 Market St., Chie ago, Til. 

Cor. Holliday’ and Saratoge 
Streets, Baltimore. 


B. BURBANK & CO., 


MINERS AND SHIPPERS OF 


HLUOR SPA, 


Furnished in any quantity, EVANSVILLE, IND 


SPECIAL NOTICE. 
\ POCKET MANUAL FOR ENGINEERS. 
Edited by Joun W. Hitt, M. EK. 
Edition 10,000. Printed from elee trotype plates on 
white No, 1 book paper, one half stiff morocco cov- 
ers, one half cloth with cardinale dges, will be dis- 
tributed, postage prepaid, on receipt of $1.25 each. 
A Pocket Manual of useful information for me- 
chanical enginee rs, Steam users and mechanics, TEAM PUMPS, AIR COMPRESSORS, 
eonts tining 224 pages (set in nonpareil type) of care- Ay Friction Hoisting Engines, Vacuum Pumps 
fully selee ted dati 1, formulas and experimental in- and Condensers, General Machinery, Steam En- 
vestigations from the latest and most approved) gines. os yacity to bore cylinders 110 in. diameter 
sources, and turn F Ny Wheels of 24 feet. 


Published by Wiruuiam A. Harris, builder of Har 
ris-Corliss Steam Engines, Providence. R. I.. to The Norwalk Iron Works Co., 
SOUTH NORWALK CONN. 


whom all subscriptions for copies should be sent. 
5 tm Pusey & Jones Co., 


ere 
WILMINGTON, Del. 


BUILDERS OF 


ALL SIZES, 

















- Mass. 









a | GS fet DRILIS 


LoowFieto 


—~ SS WP. Davis en? “NY. 4 























Mls 


~ inna STEAM_ ENGINES, 


Punches, Shears, Riveters, Angle Iron Cutters, 
Cincinnati, Ohio. Cranes, and heavy Iron Work generally 











DREDCES 
guaranteed to excavate 50 per cent, more material 
from hard bottom than any other machine 
- 
EXCAVATOR 
has a capacity of 6 cubic yards per minute in gravel. 


Very efficient and durable in the hardest hs urd pan. 
Verrick lifts 8 tons. Circulars furnished. 









Dredge. 





Combination 





Combined Steam Excavator and Derrick Car. 
OSGOOD & MACNAUGHTON, 
ALBANY, N. Y., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N. Y. 


MACHINIST 


PORTER-ALLEN HIGH SPEED ENGINE. 


The Southwark Foundry and Machine Co. Sole Manufacturers, 
430 Washington Avenue, Philadelphia. 





| Ocroser 27, 1883 

















The cuts show the BALANCED-SLIDE VALVES used in the Porter-Allen Engine. The provisions 
for taking up wear enable the Valves to be kept perfectly steam-tight. These and the other features 
connected with the Engine will be found fully explained in a handsomely illustrated new work on High 
Speed Engines recently issued by us for FREE DISTRIBUTION among engineers and manufacturers. 't has 
excited such an interest among scientific men and engineers as to c all for another edition. 

FOUR PORTER-ALLEN ENGINES have been working constantly (part of the time day anda night), 
for 17 years, at Colt’s Armory, and are now pronounced as good as new. 





Ne 


“ENGINE® 


Automatic Engines, 30 to 300 Horse Power. 
Throttling Engines, 4 to 100 Horse Power. 


Over 450 Engines and 10,000 Horse 
Power now in use. 


SEND FOR ILLUSTRATED CIRCULAR AND 






ELASTIC SECTIONAL 
Non-Conducting Covering 


For all Steam Heated Surfaces. 
The Lightest, Cheapest and Best id Best Covering in the Market. 


C. C. COWPLAND & co., 
744 Broadway, New York. 


REFERENCE LIST, AND THE HENDEY MACHINE CO. 


ASK OUR PRICES! TORRINCTON, CONN. 
THE WESTINGHOUSE MACHINE COMP’Y, 4 5, 24 and 30 in. Shapers. 


aan Cot Hy te Fons 4 ft. x 16 in., 5 ft. x 20 in., 6 ft. x 
dress,if more ( siberty 24 in., 6 ft.x 26 in., 8 ft. x 26 in. 


convenient, our 14 South Canal St., CHICAG. 
Branch Offices: 401 Elm St., Me TEXAS. 

and 8, 10, and 12 ft. x 30 in. 
Planers. 


Balanced Spindle, | 

UPRIGH Quick Return. aa eT 

Drills to center of »X Is in., Xx 12 in., 6 ft. x 

11 inches. DRILLS. 15 in. and 8 ft. x 15 in. Hollow 
PRICE, - - $55.00. Spindle Hand Lathes. 


LODGE, BARKER & CO. AMATEURS’ HAND PLANERS, SHAPER AND 
(AGBENTS.) PLANER CENTERS, SLIDE RESTS, &c. 


189 W. Pearl St., Cincinnati, 0. 
Jj The Hoffman Lubricator. 


» For Stationary and Locomotive Eu- 
gines. The simplest Cup made. No 
water column to freeze. Lock the feed 
and it runs itself. Address, 


Oo. A. JENKS & CO., 
BINGHAMTON, BROOME CO., 
P, O. Box 287. Ncw YORK, 
































THE HOLLAND LUBRICATOR VISIBLE DROP, 


Is guaranteed to bi 

1. A perfect insur nee 
against the cutting of 
Valve-seats, Cylinder 
and Governor Valves 
of the engine. 
- 2. Itwi il pay for itself 

in 6 month’s in saving 
of oil, coal, and packing. 

3. It willinsure more 
sveed inthe revolutions 
of the engine, say from | 
to 2strokes per minute, 
thus increasing the power of the engine. Manufactured by 


HOLLAND & THOMPSON, 217 River St, Troy, N.Y. 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 





The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known, Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any | 
fuel; obtains as much result from it as any | 
boiler or setting with no more cost, and | 
greater durability. 


ag Send for descriptive Circular. 





apy ye 





———— 


Sensttive enough for the 
smallest drills, powerful 
enough to bore a %in. hole, 
and so handy that it brings 
joy tnto the worst machine 


shop. $terling Elliott, 


hgeatan Mass. 






/ P, BLAISDELL & C0., 


Manufacturers of 


Ay VP Machinists Tools, Eliot's Cuthing-O# Too! 


WM. B. BEMENT & SON, ™™ 


MANUFACTURERS OF? 


ETAL _\)/ ORK 
ACHINE WW TOOLS. 


of all descriy tions anda great num- 
ber of sizes, including 


STEAM HAMMERS, 
Steam and Hydraulic Riveters, 
Cranes, Punches & Shears, 
Bending Rolls, Plate Planers, 












































Octoser 27, 1883) 


THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 







Built for Heavy and 
Continuous Work, and 
adapted to any re- 
quired speed. 





AMBHRICAN MACHINIST 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam | 
Engineering sent on appli: | 
cation. 

THE 


HARTFORD 
F ENGINEERING 
- COMPANY, 


HARTFORD, CONN. 
New York Office, 


~ Rooms 72 and 73, Astor House, 








Te BUCKEYE ATOMIC COE 


PROMPTLY 
EXECUTED. 


Trade circulars and prac- 
tical treatise on Steam En- 
gineering free by mail. 


a ESSA Lt. 


These Engines are caretully constructed for heavy and continuous duty, at medium or high rotative 
Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


. Address, BUCKEYE ENGINE C0., Salem. Ohio. 


speeds. 











pressure ; 





STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; 
the fewest parts and working joints ; the best material 
correctly distributed, and unexcelled in workmanship, balance, 
and smooth running. 
For Eastern and Southern States, apply to the 
2 Straight Line Engine Co., Syracuse, N. Y¥. 
=For the West and South-West, to the 
M,. C. Bullock Manufacturing Co., Chicago, Ill. 


uniform at all ranges of power or on 

















-AND=— 


PUMPING 








“THE BEST MADE.” 





HAMILTON, OHIO, t 
MANUFCTURERS OF 


New and Inproved Sivle of Boiler Feeders, Steam Pumps, 


A The Gordon & Maxwell Go., 


MAC HIN ht, 
For all Special and General Purposes. 
Send for New Illustrated same arn 


3. Ae 








AUTOMATIC CUT-OFF 


Embodying a New System 
of Regulation. 
THE GOVERNO 
WEIGHS the LOAD 
lhe most perfect 
governing ever 
obtained. Send 
for circular A, 


BALL ENGINE CO, 
ERIE, PA. 
WWII. DEON aE, 


IMPROVED 








» Ist AV. cor. 30th St 
New York, 


SECOND-HAND MACHINERY, 


CHEAP. 








13 in. x 6 ft 
Zin. x 4ft 
in. x 5 ft. 
in. x8 ft ~'- oF id ” 
15 in. x8 ft. os . Fitchburg Machine Co. 
lv in. x & ft Lincoln. 
ISin. x8 ft v4 Lathe & Morse. 
isin. x8 ft 2 Blaisdell. 
16in. X l6in. x 3 ft Hendey. 
Sin. Shaper. Gould 

Also, NEW ENGINE LATHES 
13, 16, 20, 24, 30, 42 inch swing. Ames 
16 in. x 6, 7, 8, 10 and 12 ft. Bridgeport. 
Uin. & 36 in. swing Fifield. 

DRILLS 
16, 20, 22, 26, 30 in. x 36in. Prentice 
Slate Sensitive 
Pratt & Whitney, No. Oand No. 2 Gang. 
42in. Radial Drill Box 
PLANERS. 


Engine Lathe 
§e i Pratt & Whitney. 


Good order 


Planer 


New. 


16in. x 16in. x 42in. Bridgeport New. 

22 in. x 22in.x5ft. Ames. * 

24in. x Zin. x 6,7 and 8 ft. 

27 in. x Win. x 6, 7 and 8 ft. 

86 in. x 36in. x 12 ft. Planer. Niles Tool Works 


Yin. Hewes & Phillips’ Shapers Ne WwW. 
15 in. x 24in. Hendey Shapers. 

8, 10, 15, 
No. 2 Lincoln Pattern Milling Machine. 
No, 2Screw Machine, wire feed. 
No. 1 Square Arbor Fox Lathe. Am.’ 
‘4 in. Boring & Turning Mill, 


Secor. New. 
lr. & M. Co. 


New York Agent, 
Brown & Sharpe Mauufacturing Co. 


Bradley Hammers. 


Write full particulars of what is wanted. 


E. P. BULLARD, 14 DEY ST.,N.Y. 


CORLISS 


Watts, Campbell & Co. | 


ery, Shafting & Gearing. 


2 and 25 in. Gould & Eberhardt Shapers. * 
Ames. New 


Bement & Dougherty 


«Hewes & Phillips’ 
Iron Works, 


Newark, N.J. 





Manufacturers of 
Planers, 
Lathes, 
Gear Cutters, 
Shapers, é 
Slotters, 


ALSO 
Hydraulic Oil Presses & ' 
Veneer Cutting Machin- 

Heavy Planers a Specialty. 
The Allen 


PATENT 


Hioh Speed Sayin, 


Both Condensing and Non- Condénsing, High 
economte duty and fine regulation guaranteed. 
ubular Boilers and Steam Fittings. 


The Craig Double 
Sight Feed Lubricator Co. 


LAWRENCE, MASS. 
MANUFACTURERS OF THE 


Crave Double Sieht 
Feed Lubricator, 


The Cheapest, Simplest and 
Most Complete Lubricator 
on the Market. 


Shows the oil going up and 
the water coming down. 








WATTS, CAMPBELL & C 





NEWARK, 
N. J. 


MANUFACTURERS OF 


Improved Corliss 


STEAM: ENGINES 


Ta Full Variety. 
Sizes varying from 30 to 2000 H, P, 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Cornpound, 


Send for Circular. 








A. WELCH, 


MANUFACTURER OF 


Patent Automatic 


ani aad 


‘all LHS 


Lambertville. 0. J. 










and 
and 
and 


ing 


Boats SENOSSTRAS WRIA Ae 


OUR SPECIALTY IS 


Economical Powers 


Of 5 to 25 H. P. 


Of 1,900 in use not 
one has Exploded, or ean 
show a rupture—due to 

their i 


Engines 


ably in of higher 
price. 


Correspondence 
any 


* Established 1867 


absolute safety 
simplicity. In finish & 
construction these g 
are admirable, : 
will compare favor- 





Each is built on a perfeet syste m of duplicat- 
parts—a point of convenience to customers. 


solicited, and Catalogues mailed to 
address 


SKINNER & WOOD, 


MANUFACTURERS, 


ERIE, PA. 





pe BABCOCK & WILCOX co. 


WATER-TUB 
Bo 
30 Cortlandt St., NEW YORE. 


Branch Offices. | 
eae peTOr: 


St. 
P HII. ADEL PHIA: 
2N. 5th St. 
Pr rrSBu GH; 
91 4th Ave. 
an’ an ACO: 
S. Canal St. 
NRW ORL pans. | 
54 Carondelet 8 
SAN FRANCISC 0 
50S. Mission St. | 
HAVANA: — | 
60 San Ignacio. 





Pate to saontas office for A 





New & aS Machinery, 


1 Engine Lathe, 10 in. x Bho ft 


1 each, Engine Lathes, l1in x 4and 5ft. 
1 each, 3in. x 5,6and 8 ft. | 
1 Engine Lathe, 14 in. x 5, 6 and 'k ft. 
1 a 7” 16 in. x 6 ft 

1 each, Engine Lathes, 16 in. x 6, 7, 8 and 10 ft 
1E ngine L athe , 18 in. x 6,8, 10 and 12 ft, 

1 20 in. x 8, 10, 12, 14 and 16 ft. 

1 22 in. x &, 10, 12, 14 and 16 ft 

1 24 in., any le ng eth of bed to 26 ft 

1 26 in. 26 ft 

1 28 in., : is i ft 

1 28 in., ” vs 2s ft 

1 =" 7 30 in., si = 28 ft 

1 = “s 36 in., = = 20 ft. 

1 = 42 in., = 4 28 ft, 

1 a6 iSin., ; 29 ft. 

; 15 in., X 4,6 or 8 ft. el feed only, 

1 each, Turret Lathes, 13 and I4in. x dand 6 ft 

1 Fox Turret Lathe, 16 in. x 6ft 

1 Fox Lathe, 15in. x 5ft. Round Arbor, 

1 each, Hand Lathes, 10, 12, 15 and 18 in. swing. 

1 Iron Planer, 18 in. x 18in. x3 ft. 

1 each, Iron Planers, 20 in 2in. xdand 5ft 

1 [ron Planer, 24 x 24x 6 ft. 

1 each, Iron Planers, 26in. x 26 in. x 7 and 10 ft. 

1 Iron r laner, 30 x 30 in. x 10 ft. 

1 . 36 in. x ” dn z 10 ft 

1 each, 16, 20, 22, 23, 25 34 and 38 in. Upright 


Drills. 
each, Nos. 2, 3, 4 and 6 Spindle Gang Drills, 
each, 8, 10, 12, 15, 18 and 24 in, Shapers 
each, Nos. 1, 2,3 and 4 Milling Machines. 
No. 2 Milling Machine. Lincoln Pattern, 
each, Nos. 2, 4, 5 Wire Feed Screw Machines 
each, Nos. 3 and 7 Spindle Nut Tapper. 
Boring and Turning Mill, each 50 and 72 in 
Gray’s Screw Machine, to take all sizes to 1 in 
26 in. Gear Cutter. 

SECOND-HAND. 

Engine Lathe, 16 in. x 6 ft 
each, Engine Lathes, 18in. x 6 and Sft, 
Planer. 24 x 24 x 5and 6 ft. 

a 30 x 30 x7 ft. 

36 x 36 x 10 ft 

10 in. Shaper. 
2 Spindle Edging Machine. 
Bolt Cutter, to take sizesto 4 inch 
Suspension Drill. Back Geared. 
Return Tubular Boiler, 4 ft. x 144% ft 
Lincoln Pattern No. 2 Millers 

All Kinds Machinist’s Tools and Supplies. 
NEW YORK AGENCY OF THE TANITE CO., AND 

GRANT & BOGERT MACHINE TOOL WORKS, 
AND FOR THE NEW POLISHED SHAFTING., 


Merriman. 


Pee a ee eee ee 





Send for Circular and Prices 








Correspondence solicited, 


H. PRENTISS & CO.,42 Dey St., N.Y. 





NEW LETTER PRESS. 


EXTRA TABLI 

( m. oo Portable, Relii ible 
and Ornamental. ‘Time, 

Labor and Space saved. 
-’ Three strokes of the lever 
ave s a clear and perfect 

py rin Pn seo conds, 
Ds and for Ulustr: ae ne 

THE U. 8S. PNEUMATIC COPYING. ro RESS CO. 

| Factory, New Haven, Conn. New York Office, 628 Broalway, 








For STEEP and FLAT ROOFS of all kinds; 
can be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
and our circular which gives full directions 
to apply your own roof; also how to repairk 
roofs of all kinds. Address, 
W. H. STEWART, 
74 Cortlandt St., New York. 


Fox, Turret and Speed Lathes 
Swivel Head g rn Lathes, 


GEORGE GAGE, WATERFORD, N., Y. 








LIST OF NEW MACHINERY 


FOR SALE. 


One En; vine L athe, 20 feet bed, 42 in swing 


One 18 36 
One ” each 14, 16 and 18 feet bed, 30 in, 
swing. 


One Engine Lathe, each 10 and 12 feet bed, 27 in. 
swing. 

One Engine Lathe, 
swing. 

One Engine Lathe, 
swing. 

Three Eng gine Lathes, & feet bed, 18 in. swing 

One each 6 and & feet bed, 16 in 
swing 

One Engine CL athe, 

One 

Two [ron P laners, $0 plane & feet, 30 x 30 in 

Two to plane 7 feet, 26 x 26in 

Two to plane 4 feet, 22 x 2 in 

One each 22, 24, 2%, 30 and 38 in. swing B. G.S. F 
Upright Iron Drills. 

One Shaper, 15 in. stroke. 

One Shaper, 12 in. stroke. 

One Bolt Cutter, to cut 2 in 

Send for lists of New and Second-hand Tools. 


The George Place Machinery Co., 


each &, 10 and 12 feet bed, 28 in 


each 8, 10 and 12 feet bed, 19 in 


o fees, bed, 15 in swings 
11 


| 121 CHAMBERS & 103 READE STS., NEW YORK, 











AMERICAN 


HARPE MPG, CO 


PROVIDENCE, R. I. 


MACHINERY AND TOOLS. 


This Machine is the same as one we build, with Cutter 
Sharpening Attachment in addition. This attachment is 
for use on straight, spiral or cotter mills, and angular cutters, 
The straight or spiral mills are held upon a sleeve and moved 
past the wheel, the tooth being guided by a rest set to give 
the proper clearance. The bevel cutters are held upon a 
piece adjustable to any angle, being guided by tooth rest 
as on the straight or spiral mills. Cutters up to 4inches long 
and 5 inches in diameter can be ground. The attachment 
can be instantly attached or detached. Wrenches accom- 
pany the apparatus. Weight of Machine, prepared for ship- 
ment, 300 lbs. 


Price, With everything shown in cut, $125. 


MACHINERY, 


16 











TOOL CRINDINC MACHINE, 
With Cutter Sharpening Attachment. 


SPECIAL 





PULLEY 








36, 50 & 6O in. Swing. 








| NILES TOOL WORKS, Hamilton, 0. Chicago, March 19th, 1883. 

| Gentlemen ;—We have been using continuously for the past two years the FIFTY-INCH 

| PULLEY MACHINES purchased of you, and they have not cost us a cent in the way of re 

| pairs. We have turned out as high as 19 pulleys ranging trom 20 to 28 inches in di- 

| ameter and from 6 to 8 inches face in 10 hours. Have turned 8 pulleys 48 x 8 
inches in 10 hours, 

| The manufacture of pulleys comprises quite a large part of our busine ss, and we ] oked over the 
field considerably before purchasing of you, and this, with two years’ experience, enables us to say, 

we think them THE BEST PULLEY MACHINES in the we et. 


Very truly yours, W. NicCRECOR & CO 









WESTON’S PATENT 


\JIB CRANES 


OF ANY CAPACITY. FOR HAND OR|iPOWER. 


Particulars on application and full specification and tender promptly 
submitted on receipt of capacity, height of mast, length of radius, and 


whether to be operated by hand or power. 
Sole MALERS: 
MFG CO. 
STAMFORD, CONN. 


THE YALE & TOWNE 


JUST OUT.—A preliminary illustrated and descriptive 
made by us, mailec 


cireular of the 


various types of cranes 
on application. 








LODGE, BARKER & CO. 


“West Corner of 6th Street and Eggleston Avenue, Cincinnati, Ohio. 


MAN'F’RS OF ENGINE AND TURRET LATHES. 


ANNOUNCEMENT. 


Weare about to replace 20 Lathes, from 12” to 25” swing, with lathes of our latest 
design, and offer these tools at second-hand prices. None have been in'use over 8 years, 
and all arein good running ordér, 


H. COULD & EBERHARDT, 


97 to 113 
IN. J. R. BR. AVE, 
NEWARK, N. J. 















FIRST- CLASS PLANERS. 


THE BROWN COTTON G rN Co., 





New London, © mn, Se pt, 2 23, 1882, 
Gentlemen:—In regard to the 26in, x %¢in. x 8 ft. 
Planer, bought of you some tine ago, it gives us ple Se 
| ure to say that it is the be rst »ylancr we ever saw, The AT 
man we have on it says it, Bake s the cake,” being the J. M. ALLEN, PRESIDENT. 
' 


best he has run durin g the thirty years he has been 


running planers. Weare well pleased with our pur- r . TI? rT a, sida 
\ | chase, and no other plonee Ws r d fill our orders, and W. B. FRANKLIN, V1cE-PLESIDENT. 
we will have no other. . T. BROWN, Treas, 
Builders of Mac biniete? Tools. J. B. Prerce, SECRETARY. 
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THE PRATT & WHITNEY CO. ‘AARTFORD, CONN. 


Have Ready for Delivery: 

Drilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1 and 3, Manufac 
turers and Manufacturer’s Bench; Champion Driks ; No. 0 Gang Drills, and 
6 and 10 in. Pillar Shapers. 1, 14 in Shaping’ Machine ; Hand Lathes, 12 and 
18 in. swing; Cutting-off Lathes for 24 and 44 in. , diameter. Revolving Head 
Screw Machines, Nos. 2 and 3; Hand Milling Machines, ‘Nos. 2 and 2; Power 
Milling Machine, Nos. 2 and 3; Bolt Cutters, Turret Head, Nos. 2, 3 and 4; 
National, Nos. 2and 4. Nos. 1 and 2 Screw Shaving Machines ; No. 1 and 2 
Screw Slotting Machines. 16 in. Spinning Lathes. 18 in. Plain Engine Lathes. 
13 and 16 in. Weighted Screw Cutting Lathe. One Double Connection 
Power Press. Index Milling Machines. No. 2 Horizontal Tapping Machines. 
Cutter Grinders. 16 and 20in. Planers. Drill Grinding Machines. Have 
increased discount on Combination Lathe Chucks; quotations on application. 

Can furnish at 3 to 8 wéeks’ notice, 24, 30, 34 and 40sin. Planers. 

BILLINGS & SPENCER Co, 


DROP FORGUN GSS Gderors. Conntict 
Also Billings’ Patent Adjustable Pocket Wrenches, i.texts 


Inches, 
FINISHED or PA ATENT DOUBLE aerves ge DRILLS, TAP 
ae HET 1 









MER ENUINE PACKER RATCHET DRILLS, CLAMP, DIE AND COMMON 
THE DOGS, COMBINATION PLIERS, BEACH'S PATENT THREAD-CUTTING TOOLS, BAR- 
WICK PIPE WRENCHES, BILLINGS’ PATENT D DROP FORGED AND COLD- 
PRESSED SEWING MACHINE SHUTTL D ALL DESCRIPTIONS. 
OF STEEL AND 


DROP FORGINGS. 


Can be seen displayed in our space, No. 1,403,New 
England Manufacturers’ & Mechanics’ Exhibition, at 


Boston, Mass. 
S. A. SMITH, 
154 LAKE ST., CHICACO, ILL., 
WESTERN AGENT. 

































rE Milling Machines 


Send for new Illustrated Cata- 


HAND 
LATHES, 


TAPPING MACHINES 
Cutter 











OREERS AND CORRESPONDENCE. 
SOLICITED. 


THE GRAY PLANER. 


26 in. x 26in. x 644 ft.,wt.7,000]bs, 26 in. x 26 in. x 814 ft., wt. 8,200 Ibs. 
New Descriptive Circular now ready. 


CG. A. GRAY, Jr. & CO., 


COR. 8TH AND SycaMORE STS., 
CLIWCINIT ATI, OETIO. 


SCHUTTE & GOEHRING, Manufacturers. 


bag MER ea CONDENSER. 


Always Reliable. Send for Circular. 


lw ill lift water without any pump. Operates equally well when supply flows to condenser from one foot 
| fall or more... Requires no hot well, no elevated tail pipe, or tank. The most satisfactory results obtained. 


OFFICES AND WAREROOMS: 
| 12th & Thompson Sts. Phila. | A. Aller, 109 Liberty St. N.Y. | Jarvis Eng. Co., 7 Oliver St. Boston. 


dpe sh & LETCHWORTH, 
Proprietore. 



















MANUFACTURER 


TAPS & DIES. 





BH, .J.M.CARPENTER 
| PAWTUCKET.R.1. 


ome 


> 
} 


- 


ag 
ECLIPSE 3" ENGINES | ge: 
TRACTION 3 = > 
| 4 + 
Statio: o 4 
Engines. | im ze : 
Tron and Steel | i ‘s i 2 
Boilers. Q a 
Portable Cir- | — ae 
cular Saw ~n 2 
Mills. eo: 3 
. Threshers & @Z038 
—<=s Separators. | > 8 3 
§end for oi ithiblieataes and say where you saw this at Qj mes & 
Sr 
. mt 
FRICK & CO. 52: 
e£Ss3 
Waynesboro, Franklin Co., Pa. “Sa 
Sea 3 
: 3 
ned He S 
aS . 
oS 28a y= 3. 
Azz +s 
Z.~ re 
pe me 2g S o- 
mace — ee 
sil GARVIN & C0 
See é g 
‘aut pes i f. & 141 Centre St., New York. 
et $26 : ee Manufacturers of 
S525 58 ’ 
Me iE MACHINISTS 
SEES 2a 
eo aS ol 
B€ i TOOLS, 
Bw 
\ x = 
Pa 
2° 
- oO 


oe 


59 











